




JANUARY-DECEMBER, 1904 


THE JOURNAL OF ELECTRICITY, POWER AND GAS 


SAN FRANCISCO, CALIFORNIA 


¢ 











—n 


a on 
DEVOTED TO THE CONVER 
——Fs 









a 


PRICE “Tw 


WPTuuiM ty 
it tt 
cat a fos 


ts, 
es 


soos 


3 
Senet ee 


a. ce 2 | 


E7 
ee — 


oy 


WES 


ADVERTISERS’ INDEX AND INDEX TO CON TENTS 


i d 
na 








i a 
BUTION OF ENERGY. jiult 


pines ee 


en 


eden nn ere 
i ot 


“a uy 


Sega g  ih Saget ‘ 


ren tact 


SSS 


iy 
LF 





>» Bihar Ded. 
peer e ate. ni 


kr ambamne ale eee 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


3 v geetaseon tO 7 = 
THE EDWARD P. ALLIS C0., FRASER & oO OATES. 5 TRON Works, DIEESON nye co,, 
pik SCRANTON, PAL = 


MILWAUKEE, CA. ae 


SOLE BUILDERS OF 


REYNOLDS-CORLISS ENGINES 


FOR ALL POWER PURPOSES 


8 nei ate 


Se Fe SRG, SE 


: © aoe ae . : 
aa de 
rt? UL \ _—|- 


Vee Uhl 


a ene ee eatianaes etee a 


| 
: 
| 


REYNOLDS-VERTICALt CROSS-COMPOUND ENGINE (DIRECT COUPLED) 


SPECIAL ENGINES FOR ELECTRIC LIGHT AND STREET RAILWAY PURPOSES 








THE RIALTO BUILDING, THE ELECTRICAL CENTER OF SAN FRANCISCO 
AND HOME OF “THE JOURNAL OF ELECTRICITY, POWER AND GAS" 








Che Journal of Electricity, Power and Gas. 


Devoted to the Zonversion, Transmission and Distribution of Energy. 
VoLuME XIV. SAN FRANCISCO, CAL., JANUARY, 1904. NUMBER 1 


The Third Rail System of the North Shore Railroad. 


BY GEO. P. LOW. 


[Suburban electrical railroading in California, and steam power plant and substation installation therefor, 
has received a new impetus toward its inevitable universal use in the recent completion of the third rail electric rail- 
way system of the North Shore Railway, covering its suburban lines running between Sausalito and San Rafael and 


Sausalito and Mill Valley, in Marin County. In this noteworthy installation, Californians are given a foretaste of 


the highest attainments of modern engineering in the building and maintenance of interurban railway service, and 
so striking is the improvement over all previous means of transportation that it is not hard to discern the course that 
must be followed by all other railway lines which carry heavy local travel, if they would be abreast of the times. 
The public, through it, is now possessed of intimate knowledge of that which is possible for a corporation to do in 
catering to the needs of the suburbanite, and the result will be that the pressure of public opinion alone, will do 
much toward the modernizing of the equipments of the lines that have long been derelict. Indeed, if the public 
press is to be believed, the Southern Pacific Company is already engaged in the preliminary engineering work neces- 
sary for equipping its Oakland, Berkeley, and Alameda local lines with electric traction—a desideratum that has long 
been more than a necessity. 

Technically and from an engineering standpoint the North Shore electric installation must be regarded as typ- 
ical of all that is latest and best in its every feature. No better steam plant is to be found in the State than that 
existing at Alto, and iu the Alto power house there also exists, as the following article will show, the very refine- 
ment of electric power plant and transportation substation installation practice of today. And to the capitalists and 
the engineers who have pioneered this praiseworthy undertaking through to a successful outcome, all meed of credit 
is due for the broad spirit of far-sighted enterprise and progressiveness which they have evidenced.—TuHE EpITor. | 





T is conservative engineer- demand of prudence, conservatism and economy will be 
ing to so design and satisfied. Accordingly, the power house of the North 
install an electric rail- Shore railway at Alto represents the perfection and re- 
way systemthat power finement of both steam-electric and transmiss‘on substa- 
for its operation may tion practice of today. The steam plant is most modern 
be derived from what- in every sense, and above all is to be considered the har- 
ever source may be mony of engineering detail which tends toward the 
most efficient and eco- accomplishment of perfect results. 
nomical. In building The power house of the North Shore system is located 
the North Shore electric railway two alternatives were at Alto, which is about midway between Sausalito and 
presented, namely, the operation of the road fromasteam- San Anselmo. It is a thoroughly substantial building of 
electric station, or from the transmission circuits of the brick, concrete and steel, having over-all dimensions of 
Bay Counties 
THE steAmM Power Com- 
PLANT pany. The ele- 
ment of low cost 
of power is not so vital as that of 
absolute continuity of service, 
and in order to make assurance 
doubly sure, and at the same 
time to place the system in a 
position of independence from 
either source of power, it was 
determined to install a steam- 
electric plant of sufficient 
capacity to carry the load under 
conditions of overload, and to 
supplant this steam-electric plant 
with service from the Bay Coun- 
ties system, or vice versa as the 


reader will. This done, every THE NORTH SHORE POWER HOUSE AND SUBSTATION AT ALTO, MARIN COUNTY, CAL. 
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61 feet by 171 feet, and divided first into a boiler room, 
measuring thirty-eight by sixty-one feet, then into an en- 
gine room, measuring ninety-eight by sixty-one feet, and 
finally into a battery room, the dimensions of which are 
thirty-five by sixty-one feet. A strictly fireproof tower 
ten by twenty feet in width, and which is placed on the 
front side of the building, convenient to the switchboards 
in the engine room, contains all high-tension apparatus 
and forms a distinctive architectural feature of the build- 
ing. Its electrical details, which are admirable in their 


design and installation, forms a subject of later considera- 


tion. A slate roof covers the entire building, and all 
trusses are of steel, with the exception of those in the 
battery room, which are of wood, painted uniformly 
black with acid proof paint. Generous head room is pro- 
vided throughout, with the result that the ventilation of 
the premises in all parts, even to the battery room, is per- 
fect. A floor of selected tongued and grooved maple, 
varnished with shellac, covers the engine room, while 
the floors of the boiler and battery rooms are of cement. 
The entire plant, both engine and boiler room, presents 
exceptional neatness and pleasing appearance. On ac- 
count of the use of oil the boiler room has ceased to be 
the dark and dingy place of the days of coal, and it is 
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THE 750-HORSEPOWER ENGINE RAILWAY GENERATOR SET 


THE MAIN ENGINE ANDO ROPE DRIVE 


now an even race between the water tender and the chief 
engineer as to which will maintain the neater half of the 
power plant. 

The ground plan of the station, as shown in insert, 
gives the general arrangement of the Alto power house, 
from which it is clear that it has been laid out in a thor- 
oughly rational way. It is consistency itself to plan a 
power house of this nature so that it will begin with the 
boiler room, then proceed to the engines on the other side 
of the fire wall, after which the generators will be reached, 
with the transmission substation as an adjunct, and that 
the end will be found beyond the other fire wall in the 
storage battery room. If to this be pointed out the flex- 
ibility of the station, whereby direct current generators 
may be driven either from transmitted power through the 
synchronous motors or from the main steam engine, or 
whereby the steam plant can deliver power into the trans- 
mission system if necessary, or whereby, in a pinch, the 
battery can join the main engine in delivering power into 
the transmission system through the motor generators, 
and finally whereby absolute assurance is given that no 
matter what contingency may arise other than arnihila- 
tion of the plant, service to the electric road will not be 
interrupted—when all this is realized, then some adequate 
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conception of the perfection of the station from an 
engineering standpoint will be attained. 

To begin at the beginning, the boiler room, which 
occupies the southerly face of the building, contains three 
Babcock & Wilcox water-tube boilers of the vertical 
header type, each containing 2646 square feet of heating 
surface, which consists of twelve sections each containing 
twelve four-inch tubes having a length of sixteen feet, 
and two steam and water drums of a diameter of thirty- 
six inches. ‘Two of these boilers are set in one battery, 
while the third is set singly, with provision for later in- 
crease to a two-boiler battery. The nominal rating of 
these boilers is 800 horsepower, which corresponds to 
1600 horsepcwer on the two engines at rated loads. 
Crude oil, taken from a 115,000-gallon steel tank on the 
premises near by, affords 
fuel for the boilers, and is 
burned through burrers 
placed close to the bridge 
wall at a location about ten 
feet back of the fire doors. 
This isco trary tothe usual 
practice in firing fuel oil, 
for while formerly the flame 
was directed backward from 
the front, now in the Alto 
steam plant it has been 
found more advantageous 
to place the burners at the 
bridge walls and direct their 
flames forward, as an in- 
creased efficiency in com- 
bustion and uniform distri- 
bution of flame all over the 
lower row of tubes results. 

The fuel oil pumping sys- 
tem consists of two 4% by 
2% by 4 inch Snow steam 
pumps, mounted on a cast 
iron stand of substantial 
construction. Above the 
pump and oil heater there 
is mounted a receiver of 
ample capacity which util- 
izes the exhaust steam from the pumpin heating the oil 
before it is conveyed to the burners. A constant pres- 
sure is maintained on the oil by means of a pump gov- 
ernor, which controls the speed of the pumps, and in a 
relief valve, which is set at a pressure slightly in excess 
of the working oil pressure, is found a safeguard in case 
the pump governor fails to operate properly. Owing to 
the viscosity of the oil in cold weather it is found neces- 
sary to heat the oil in the main tank by steam coils dur- 
ing the winter mouths, and in order to preserve the in- 
creased temperature thus attained the oil main leading to 
the power house from the tank is run alongside the steam 
pipe. The whole oil system is arranged with the utmost 
neatness and convenience, and is provided with all neces- 
sary drips, drains, etc. 


IN THE BOILER ROOM OF THE ALTO POWER HOUSE OF THE NORTH SHORE RAILROAD 
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A short guyed stack of steel construction carries the 
products of the combustion from the furnaces. This 
stack has a height of seventy feet by a diameter of five 
feet, and while its rating when burning coal is compara- 
tively small, it easily develops a boiler capacity consider- 
ably in excess of its requirements when burning fuel oil, 
because of the slight draught necessary in using oil. In 
fact it has been found that under ordinary conditions ex- 
isting in the Pacific Coast, stacks will develo» from two 
to three times the boiler horsepower when burning oil as 
is given by Kent’s rating when burning coal. Water for 
the boilers is supplied through two Snow duplex boiler 
feed pumps, either of which has ample capacity for the 
operation of the entire plant, leaving the second pump in 
reserve. The dimensions of these pumps are: Steam 
cylinders, ten inches; plun- 
gers, ten inches, both hav- 
inga stroke of ten inches. 

Owing to the fact that 
there is no lift on the cir- 
culating pumps except the 
pressure necessary to over- 
come the friction in piping, 
the steam consumption in 
the auxiliaries is compara- 
tively small. All the ex- 
haust steam from these 
auxiliaries, including that 
from the trap discharges 
from the reheating receiver, 
is led to a vertical Goubert 
auxiliary feed water heater 
that has 400 square feet of 
heating surface and a rated 
capacity of 1200 boiler 
horsepower. Ail steam 
that is a condensed in the 
feed water heater is drained 
to the filtering well, whence 
it is returned to the boiler 
or through the feed pumps, 
and it is interesting to note 
that the temperature of the 
hot well is about go° ang 
that the water enters the boilers at a temperature of 190°. 
Obviously this arrangement makes the economy of the 
plant such that it could not possibly have been increased 
by the installation of electrically-driven auxiliaries. 

The arrangement of the steam piping is shown in the 
accompanying insert ground plan. Chapman straightway 
double-seated gate valves and Chapman flanges are used 
throughout. All fittings are of special thickness, being 
designed for a working pressure of 150 pounds per square 
inch, and long radius bends are used wherever possible 
for flexibility and to reduce friction. In each boiler 
branch there is, in addition to one Chapman gate valve, 
one Pearson automatic steam check and stop valve, the 
latter being so adjusted as to open only when the pres- 
sure in the boiler is in excess of the working steam pres- 
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sure, and to close whenever the pressure in the boiler is 
reduced below the working pressure, thereby making it 
unnecessary to operate valves by hand whenever cutting 
boilers in or out of service. The valve can also be closed 
down by hand, serving as a boiler stop valve, thus giving 
in effect two valves in each boiler branch, which can be 
closed whenever it is necessary to open up or clean the 
boilers. 

The exhaust piping is so designed that either one or 
both engines can be operated, either condensing or non- 
condensing, and so that either one or both condensers 
may be used at the same time, or independently. 

There is also provided in the exhaust line from each 
condenser, a Blake automatic exhaust relief valve, which 
is designed to automatically open the exhaust passage 
quickly to atmosphere whenever this condenser loses its 
vacuum. 

All piping having diameters of four inches and larger 
is flanged, and all valves having openings of two and 
one-half inches and larger have flanged ends so as to be 
easily removed should occasion require. The piping is 
well supported and anchored at critical points to prevent 
vibration, and an iron platform is provided in the boiler 
room for easy access to the steam header and valves on 
the steam branches. 

The general arrangement of the engine and generator 
plant is such that there is one direct-connected, direct-cur- 
rent street railway unit and one engine connected to two 
motor-generator sets by means of rope transmission. 
Clutches are arranged on either side of the pulleys of the 
latter so that the motor-generator sets may be operated 
independently, or that either one or both motor generator 
sets may be driven by the main engine to furnish direct 
current for electric railway purposes, while at the same 
time alternating current may be furnished from the syn- 
chronous motors acting as alternators. ‘The clutches are 
of the jaw type, so arranged as to couple in only one 
position, so that the synchronous motors will always 
be mechanically in synchronism. On the other hand, the 
synchronous motors, when taking power from the Bay 
Counties system, will drive the direct-current generators. 

There is one 18x36x30 horizontal tandem compound 
condensing McIntosh & Seymour engine which is direct- 
connected to one 400-kilowatt Stanley railway generator. 
This engine runs with steam at a pressure of 150 pounds 
per square inch, and when running at 150 revolutions per 
minute it will develop 750 indicated horsepower at .23 
cut off. 

It was guaranteed to develop one indicated horsepower 
at economical load with a consumption of fourteen pounds 
of dry steam and effective vacuum of twenty-six inches. 

There is also one 22x44x42 horizontal tandem com- 
pound condensing McIntosh & Seymour engine, arranged 
with a grooved wheel for rope drive. It has a rated 
capacity of 1000 indicated horsepower, when supplied 
with steam at 150 pounds pressure and running at a speed 
of 120 revolutions per minute, and was guaranteed to 
develop one indicated horsepower at economical load, 
with thirteen pounds of dry steam and an effective 
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vacuum of twenty-six inches. These engines are built 
to safely withstand a continuous overload of over 50 per 
cent. and temporary overloads of from 75 to 100 per cent. 

The high pressure cylinders of both engines are jack- 
eted, and there are also supplied with each engine super- 
heating receivers of large capacity between the high and 
low pressure cylinders. 

The speed of each engine is controlled by means of a 
powerful shaft governor placed in the flywheel, and this 
governor operates a shifting eccentric, to which are con- 
nected the auxiliary steam valves on both the high and 
low pressure cylinders. The main distribution valves on 
both cylinders is connected with a fixed eccentric, as are 
also the exhaust valves. As the load changes the cut- 
off is varied alike on both cylinders, maintaining at all 
times an equal divisiion of the work between high and 
low pressure cylinders. ‘The valves of the quick-open- 
ing, gridiron type, giving a large port area, as well as a 
minimum clearance. Each engine is fitted with a com- 
plete automatic lubricating system, delivering a supply of 
oil to all wearing parts under pressure. In addition all 
main bearings are water jacketed. 

A vertical Stuts separator is mounted on the 
throttle valve of each engine. ‘These separators are of 
neat design, and, while having considerable receiver space, 
are still of light weight, because of their special construc- 
tion. In them the steam is led in roundabout courses by 
the central pipe through the bottom of separator. In 
addition to the action of centrifugal force in separating 
steam and water, the steam is caused to pass through two 
sets of long, narrow slots, so as to make it impossible for 
any large body of water to pass into the engine cylinders. 

The condensers, which are two in number, are located 
in a common condenser pit below the floor line between 
the two engine foundations. Owing to the use of fuel oil, 
the boilers are set facing the engine room, thus placing 
the fuel room more under the observation of the engi- 
neer, and, at the same time, providing space in the rear 
of the boiler room for the later addition of fuel econo- 
mizers, should it prove advisable. 

The condensers are of the Wheeler Admiralty surface 
type, each mounted over combined, steam-driven, direct- 
acting, air and circulating pumps. The larger condenser 
contains 1800 square feet of cooling surface, and has a 
nominal rated capacity of 18,300 pounds of steam per 
hour, while the small condenser contains goo square feet 
of cooling surface and hasa rated capacity of 9500 pounds 
of steam per hour. 

The rope drive connecting the larger engine and motor 
generator sets consists of twenty-four one-and-three- 
fourths Manila ropes installed with about thirty-five-foot 
centers, as two independent transmissions of twelve ropes 
each, on the American system. To prolong the life of 
ropes, there is furnished for each half of the system a re- 
winder sheave, running loosely on the driven shaft. The 
tension carriage moves horizontally on an angle iron 
frame between the engine and motor-generator sets. 

The entire steam power plant was designed by the en- 
gineering firm of Charles C. Moore & Co., San Francisco, 
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Cal., while the details of design were approved and the 
plant was installed by George S. Ames, superintendent of 
the power house. 

The information already given makes clear the arrange- 
ment of the electrical machinery, and in particular the 

combination which exists between the 

GENERATING line shafting and the two motor-gener- 

EQUIPMENT ator sets. Technically each of these 
motor-generator sets consists of a 400- 
kilowatt inductor type (type 15) Stanley synchronous 
motor, wound for 4500 volts in three-phase star connec- 
tions. To this machine is connected, through a flexible 
coupling, a 400-kilowatt multipolar direct-current gener- 
ator of Stanley manufacture, and which is compounded 
from 550 to 600 volts. When originally installed the 
couplings were provided with cylindrically shaped buffers 
of solid rubber, but these have been found to disinte- 
grate by granulation under heavy service, and they are 
now being supplanted by buffers which are identical 
in shape with those formerly used, but are made up of 
disks of leather. The motor-generator sets run at a 
speed of 360 revolutions per minute, which is that of the 
countershaft as heretofore stated. When the alternating 
current machines are used as motors, they take current 
from a bank of three 400-kilowatt transformers, which 
are placed in the base of the high tension tower, as is 
more particularly described elsewhere in this article. 
These transformers have three primary taps, namely, for 
36,000, 45,000 and 54,000 volts, respectively. At pres- 
ent they are running at their lowest tap, taking approxi- 
mately 50,000 volts from the Bay Counties transmission 
system in three-phase star connection, but the second- 
aries deliver 2400 volts in three-phase delta connection. 
The only remaining generator in the premises, aside from 
that used as the battery booster, is the 400-kilowatt direct 
current engine type railway generator, running from the 
smaller of the two McIntosh & Seymour engines, as pre- 
viously described. This generator is also of the Stanley 
direct current type and is compounded from 550 to 600 
volts. 

Three switchboards are installed, and these are re- 
spectively for the control of the two synchronous motors, 

the three direct-current generators and 

switoHBoarDs the storage battery equipment. To name 

them suggests the instruments which 

they each contain. All panels are of enameled slate 

according to standard specifications, and they present a 
strikingly handsome appearance. 

The alternating current, or synchronous motor switch- 
board, is logically placed nearest to the wall that sepa- 
rates the engine room from the transformer vault—which, 
by the way, is the subject of special description elsewhere 
in this article. Three panels are necessary for handling 
the polyphase apparatus—that is, two panels are required 
for the respective machines, and the third panel may be 
regarded as possessing a totalling function. AJl instru- 
ments are of the Stanley (S.K.C.) type, and the machine 
panels each contain a two-scale indicating kilowatt 
meter, with a maximum of 800 kilowatts and 250 kilo- 
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watts, respectively, and a further maximum of 110 am- 
peres and 2500 volts, a 110-ampere alternating-current 
ammeter and plugs, a 150-volt alternating-current volt- 
meter and plugs, a field rheostat, a 2500-volt, three-pole, 
inclosed oil switch and a double-pole, single-throw field 
switch. No field ammeter is provided, but with this ex- 
ception these panels possess facilities for the determina- 
tion of every necessary function in the operation of the 
machines as either motors or generators. The third or 
totalling panel contains a frequency indicator, a power 
factor indicator, a 150-volt, alternating-current voltmeter 
and switch, a three-pole inclosed oil switch and two re- 
cording wattmeters; besides which there is a Lincoln 
synchronizer, with illuminated dial, supported on a 
swinging bracket near the top of the left hand or ma- 
chine panel. 

In addition, the machine panels contain an indicating 
kilowatt-meter of special design, which is used in lieu 
of three separate kilowatt-meters, for one phase. This is 
a double scale instrument, the lower scale reading from 
zero to 150 kilowatts, and the upper scale reading from 





IN THE NORTH SHORE BATTERY ROOM AT ALTO ARE 288 ‘CHLORIDE’ CELLS 


zero to 750 kilowatts. A single needle is provided, and 
readings on either scale are obtained from throwing a 
two-point switch, that for the lower scale giving the kilo- 
watt output per phase, and that for the lower scale giv- 
ing the kilowatt output for the three phases, providing 
they are balanced. 

The middle or direct current generator switchboard is 
also of three panels, each of which contains a General 
Electric, 2000-ampere circuit breaker, a Weston, 1500- 
ampere station ammeter, a field rheostat, a Thomson 
recording wattmeter, and a set of main and field switches, 
while at one side of the board and supported on swing- 
ing brackets are two Weston, illuminated-dial, station 
voltmeters, reading to 750 volts, one of which is a 
differential voltmeter for synchronizing two direct current 
generators, and has a double scale reading to 150 volts and 
750 volts, respectively. Thus are afforded all facilities 
required for handling the direct current machinery. 

The battery switchboard is best described in conjunc- 
tion with the appliances with which it is connected. It, 
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too, is in three panels of black enameled slate. The 
battery itself is of the well known chloride form of the 
Electric Storage Battery Company of Philadelphia, and 
consists of 288, type S-13 cells, having a maximum 
guaranteed discharge rate of 560 amperes for one hour. 
Each cell contains thirteen plates measuring 15% x 15% 
inches, and should it be deemed desirable to do so, the 
battery room has ample head-room to permit the installa- 
tion of a second battery of equal size on a gallery that 
could easily be constructed. 

The motor-generator set comprising the battery booster 
was built by the Western Electric Company, and consists 
of a ‘‘type I,’’ direct-current multipolar motor at 600 
volts, direct-coupled to a sixty-volt, 560-ampere, multi- 
polar, direct-current generator, which is provided with 
special adjustments. In railway practice it is not cus- 
tomary to provide batteries with so-called ‘‘end cells.’’ 
Instead the battery floats upon the system, giving or 
taking current through the booster according to the load 
conditions. Greater simplicity of installation follows this 
proceedure and perfect satisfaction results. 

Beginning the enumeration with the right hand panel, 
it contains, first, a General Electric 1200-ampere circuit- 
breaker at the top. Immediately below is a Weston 
1000-ampere station ammeter, with a double scale for 
charge and discharge respectively. Then follow two 
single-pole, double-throw switches, the first containing 
the generator and the second the battery on the fulcrums. 
The upward throw of the first switch connects the gen- 
erator to ground, while the downward position throws 
it on to the booster set. With the second or battery 
switch these respective connections are reversed; that is, 
upward throws to ground and downward to the booster. 

The second panel of the battery board carries, first, a 
Bristol recording voltmeter, which, through combina- 
tions that may be effected by the manipulation of a single- 
throw, double-pole baby knife switch and a six-point dial 
switch, may be cut out of circuit or connected either to 
the main bus, the battery or the booster bus. Next fol- 
lows a Thomson, two-reading station recording watt- 
meter, with a constant of 250, while at the bottom of the 
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panel is mounted a double-pole, single-throw knife switch 
for controlling the field of the booster. 

A General Electric circuit breaker also heads the third 
parel, and this breaker is connected by a transverse rod 
with the breaker at the top of the first panel, so that in 
event trouble comes upon the motor circuit, the throw- 
ing of its breaker will trip the breaker of the third panel, 
and in so doing open the circuit connections of the booster, 
and thereby prevent it reaching an excessive speed 
as a motor through weakened fields. 

Reverting to the third panel again, beneath the third 
breaker is a Weston, 750-volt station voltmeter and a 
hard wheel for the rheostat of the fieid of the booster 
motor. A single-pole, single-throw knife switch opeus 
or closes the motor circuit, while a single- pole, double- 
throw switch nearby throws the motor on to either the 
main bus or the battery. A simple single-pole, single- 
throw baby knife switch inserted in the motor field cir- 
cuit and placed near the bottom of the panel completes 
its equipment. 

All switchboards are connected to their respective ap- 
pliances through the medium of cables placed in sub- 
ways below the main floor of the power house. ‘These 
subways, which are reached by ladders leading down from 
manholes in the floor, are roomy and possess the neces- 
sary qualification of being of absolutely fireproof con- 
struction In addition to providing means for running 
cables, they also contain such oil switches—notably the 
synchronous motor switches—w hich are not supported 
on the backs of switchboard panels. The subway vaults 
are independent of each other so far as affording a means 
of passage from one to another is concerned—in fact, no 
opening of any nature exists between them other than 
those afforded by the brick ducts in which the 2300-volt 
busses are separately run. The passage of fire through 
these ducts appears to be an impossibility, and so thor- 
ough and complete from every staxdpoint is the form of 
construction used, that it may be accepted as representa- 
tive of the most advanced engineering ideas of today in 
the installation of this class of electrical apparatus. 

Equally painstaking and thorough has been the 
working out of the extremely high-tension apparatus 
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which supplies the station with transmitted power from 
the Bay Counties system. This apparatus occupies the 
entire height of the tower, which forms 

HIGH TENSION 410 interesting architectural feature of the 
EQUIPMENT front of the building. Reference must 
be had to the accompanying ground plan 

and sectional drawings to comprehend the arrangement 
fully, and in further explanation it may be stated that the 
tower contains three floors—virtually four, so high is the 
upper one. The 50,000-volt transmission lines enter 
through plate-glass and tiled openings, each of which is 
separated from the other by means of eighteen-inch 
brick walls, that continue from the line of the second 
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floor clear through to the top of the tower. 
the course of a single line—all three are exactly 
ailke—the wire enters the upper compartment or 
vault in the manner stated, whence it continues on 
through a series of standard General Electric lightning 
arresters that are grounded through bare copper con- 
ductors imbedded in the brick walls. These arresters 
occupy the vault which may be regarded as constituting 
the third story of the structure. The floors of the tower 
are of concrete and tiling supported on eight steel I 
beams. This single line wire, continuing on its course, 
passes down through a twenty-four-inch sewer tiling 
that is imbedded in the floor, and which carries a piece of 
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heavy plate glass in its bell, into the vault immediately 
below, which constitutes the second story. ‘This latter 
vault contains an individual high-tension, double-break, 
oil switch, which is supplemented by a two-break, dis- 
connecting air switch. Absolutely nothing else occupies 
the compartment, save an iron ladder in a corner, and 
which leads to the lightning arrester vault above. Access 
to these two upper rows of vaults is provided through 
three separate doors that are reached by means of an iron 
stairway and gallery located in the northwestern corner 
of the engine room, as shown in the sectional drawing 
on this page. Alongside each of these doors appears 
two ropes with handles, the pulling of which respect- 
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ively closes and opens the disconnecting switches of that 
particular compartment or line, while the oil switches 
are controlled collectively by means of suitable rods and 
gearing, that are manually operated from the main floor. 
In other words, the 50,000-volt, three-phase line circuit is 
made or broken in three absolutely separate vaults by 
means of three double-break oil switches simultaneously 
operated in a gang. ‘This done, and the transformers cut 
off from the line, each oil switch may be rendered ‘‘dead’’ 
by pulling the proper ropes of the disconnecting switches, 
whereupon the oil switches may be examined ad /7d. 
These oil switches, by the way, embody the principal 
features of the Sterling switch, so called because of its 
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invention by R. H. Sterling, late of the Bay Counties 
Power Company. In it a twenty-four-inch arm of brass, 
lying horizontally, is connected at its center to a vertical 
shaft or rod, which may be given, through suitable lever- 
age connections, a quarter turn. ‘The outer ends of this 
brass arm engage in respective contact clips, such as those 
of a knife switch. One of these clips is connected to line 
through the disconnecting switch and the other leads to 
the transformer vault below through a sewer-tile, and 
with slate in its bell in place of glass, as in the one 
between the switch and arrester compartments. A trans- 
former insulator is set in the center of the slate for the wire 
to pass through, the object being to prevent any gases 
which might arise from trouble occurring to the trans- 
former from getting into the upper compartment. When 
given a quarter turn the arm makes two twelve-inch 
breaks between the two clips. The switching mechan- 
ism is contained in a flat cylindrical tank of galvanized 
iron which holds about twenty gallons of mineral seal 
oil, and it is interesting to record the fact that under test 
this switch has as yet never failed to successfully break a 
load of 7000 horsepower at 60,000 volts on a 140-mile 
line. 

Three 400-kilowatt ‘‘S.K.C.’’ oil-insulated and water- 
cooled transformers occupy the lower or ground floor of 
the high-tension tower. No opening of any nature ex- 
ists between the transformer room and the interior of the 
power house, and the transformers may be reached only 
through double doors on the outside of the building. 
These transformers receive 50,000 volts in three-phase 
star connection and deliver approximately 4000-volts in 
delta connection, thus enabling them to work in parallel 
with the Stanley machines within the power house, which 
are wound for approximately 2300 vol's star, as described. 

As is stated elsewhere, the entire track system of the 
North Shore Railroad was originally laid in narrow 
gauge construction, but the building of 
the electric line between Sausalito, Mill 
Valley and San Rafael, being laid in the 
broad gauge plan, necessitated the placing of a third track 
rail between the points last named. This part of the 
system is therefore laid in a combination of gauges, that 
is, the gauges are standari in that the narrow gauge track 
has a width of three feet while that of the broad gauge 
measures the standard four feet eight and one half inches. 
The maximum grade throughout the line of the electric 
system is 2.2 per cent, the maximum curvature, which 
occurs at San Anselmo junction, is 18 degrees, and near 
Corte Madera the line passes through a tunnel ina single 
track, the length of the tunnel being 2194 feet. All rails 
are of standard sixty pound steel, and throughout the 
track is perfectly ballasted with gravel. 

The contact rail is located a distance of twenty-seven 
feet without the outside rail of the track, and its eleva- 
tion above the surface of the track rails is approximately 
six inches throughout. In section the contact rail is in 
four different standards, known respectively as the Ameri- 
can Society section of sixty pounds to the yard, the 
Maryland section of fifty-six pounds to the yard, the 
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Barrow section of fifty pounds, and the Bethlehem sec- 
tion of fifty-six pounds. Insulation for the contact rail 
is effected through the so-called granite rail insulators or 
by wood. ‘The first named requires no specific definition, 
but the use of wood as a rail insulator is an i1 novation 
that is worthy of particular reference. The favorable 
climatology of the country through which the electric 
line passes has made it unnecessary to install expensive 
rail insulators. Snow and sleet are unknown, and 
though the rains of winter are oft-times severe, the ex- 
perience of the past few months has amply demonstrated 
the fact that in this instance at least it has been the part 
of prudent economy to use wood rather than better known 
forms of rail insulators for the support of the contact rail. 
This wooden support consists generally of a standard 
railway tie spiked to the top of the inside exds of each 
sixth tie. This tie is kiln-dried, then filled and dipped 
in hot tar, while the contact rail is secured to it by means 
of ordinary rail spikes. The heavy storms already ex- 
perienced during the present winter have afforded means 
for adequately testing this type of construction, and 
although one of these storms was of sufficient severity 
to wash out a section of the filling of the track, at no time 
has the leakage from the contact rail to ground exceeded 
two amperes—this at a potential of 600 volts. The right 
of way has a width of 100 feet, and throughout its entire 
length it is inclosed with barbed-wire fencing. At all 
stations the contact rail is protected from the public by 
means of overhanging platforms and other wooden guards, 
but in the open runs it is given no protection. The con- 
structional features of the type of protecting platform that 
has been adopted by the North Shore Railroad for cover- 
ing the contact rails at stations, appear to be so simple 
and matter of fact as to render a detail description redun- 
dant. At road crossings the contact rail is dropped and 
its circuit is preserved through the use of underground 
connections, which are run through a redwood box, the 
conductor consisting of aluminum rods supported on 
General Electric rack insulators placed within the box, 
after which the box is filled with pitch. 

The feeders used consist of two rods of solid aluminum, 
having a diameter of one and three-eighths inches each, 
giving a circular mileage of 1,865,000 circular mils, 
which is equivalent to 1,117,000 circular mils of copper 
calculated on the ratio of 1:1.59. Owing to the varia- 
tions in temperature which occur along the line, and to 
the co-efficient of expansion of aluminum under tempera- 
ture changes, it has been necessary to place the feeder 
rods in such a location as will permit of their free con- 
traction and expansion. As a result the feeders have 
been laid on the insulating ties placed between the 
two lines of track at every sixth tie. On passing over 
the road during a hot day appearances indicate that the 
feeder rods have been placed without either system or 
regularity, so loosely are they run, but during colder 
weather they become contracted into a presentable appear- 
ance. Connections are made from the feeders to the 
power rail at frequent intervals by means of soldering a 
flexible copper tie thereto. The rails of both the contact 
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and the train lines are thoroughly bonded throughout by 
means of either the Edison plastic track bond or the 
Chase-Shawmut rail bond, and, owing to the fact of the 
existence of four rails which are thoroughly cross-bonded 
with 500,000 circular mil copper cable, ample conduc- 
tivity for the return circuit is secured. In the tunnel, 
however, the track or return circuit is re-enforced by 
means of two lines of thirty-five-pound iron rails. Con- 
nections of the contact rail and the power house are 
made through six 1,000,000 circular mil aluminum 
cables, 1800 feet in length, which are run overhead. No 
feeders are carried through the tunnel, but instead a 
pole line supporting three standard aluminum rods is 
carried over the mountain, and at this time it is interest- 
ing to note that the tunnel is lighted by meaas of 400 
sixteen-candle-power incandescent lamps during the 
passage of trains, these lamps, which are operated 
from the contact rail in series of five, being automatically 
lighted and extinguished by a mechanism placed within 
the bases of the block signal towers at the portals of the 
tunnel. At the power house positive current is fed to 
the contact rail through six 1,000,000 circular mils cables, 
as stated, three of which come in from the north and 
three from the south, the contact rail being split into two 
sections at this point. 

This aggregate of positive feeders appears unusual on 
the surface, but when it is remembered that the train 
schedule is such that the entire load at any given point 
is either at one end of the line or at the other, and that, 
therefore, at no time is the load distributed on different 
parts of the system, the reason for the arrangements be- 
come clear. The return circuit of the power house con- 
sists of two aluminum rods, which supplement earth 
plates. The maximum curvature of the road, as well as 
its heaviest grade, occurs between the San Anselmo sta- 
tion and San Rafael, and in addition this section of the 
line is the one that is the most remote from the power 
house. In consequence of this, it is the section that 
suffers the greatest drop in voltage, in consequence of 
which a 250-kilowatt booster set, operated by a Stanley 
synchronous motor, taking current from the main trans- 
mission line of the Bay Counties Power Company, has 
been installed as a temporary expedient in the substation 
of the San Rafael Gas and Electric Company, at San 
Rafael, pending the probable installation of a storage 
battery at San Anselmo, where the use of the booster will 
be discontinued. 

Initially the car equipment consisted of twelve motor 
cars and ten trailers, which were regarded as ample to 
handle the traffic of the line, but electric 
service has proven so popular that the 
carrying capacity of this equipment has 
been found to be inadequate to meet the prospective 
demands of the coming season, in consequence of which 
orders have been entered for additional equipment 
that will practically double the number of trailers 
now in use. Each motor carries two 150-horsepower 
motors of the type known as ‘‘G. E. 66s,’’ while the 
controllers are of the well-known type M. of the General 
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Electric Company. ‘The motor cars are of the combina- 
tion type, having a length of fifty feet and seating thirty- 
six passengers, and the trailers or coaches have a length 
of fifty-six feet four inches and seat sixty-six passengers. 
The car bodies were built by the St. Louis Car Company 
and run on Hedly trucks under the trailers. Each motor 
car carries four marker or signal lamps of the incandes- 
cent electric variety, and all cars are lighted with both 
are and incandescent service, there being five arcs and 
ten incandescent lamps in each car. Each train carries 
two motor cars—that is, one at either end—and the 
equipments are handled through a bus line extending 
through the train under the car floors, thus enabling all 
equipments to be handled from the master controller at 
the front end of the train. All switches, cut-outs and 
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breakers are put in closed cabinets within the motor car. 
Are headlights are used. The brakes are of standard 
Westinghouse Air Brake Company’s construction, and, 
in brief, the features of design of the cars follow the 
standards of the Masters Car Builders’ Association 
throughout. 

The type of railway motor control used in the North 
Shore electric system is especially adapted for use on 
motor cars in a service which requires either that the 
cars be operated alone, or that two or more be coupled 
together as a train and operated simultaneoulsy. When 
several cars are coupled as a train, the circuit connections 
are so arranged that the motors on all the motor cars 
may be controlled trom either end of any motor car. 
The cars may be coupled into a train without reference 
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to their relative positions and either end of any car may 
be coupled to any other car on the train. 

The system consists in general of two parts: First, 
a series parallel motor controller composed of a number 
of electrically operated switches called ‘‘contactors,”’ 
and a separate electrically operated reverse switch called 
the ‘‘reverser.’’ The contactors make the different 
combinations of the motors and vary the starting resist- 
ance in the circuit with them. Second, two master con- 
trollers, one located at each end of each motor car, which 
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times. ‘The position of the master controlier handle in- 
dicates to the operator the exact position of the motor 
controllers on all of the cars. ‘The rate of movement of 
the motor controllers, and consequently the amount of 
current taken by all of the motors is, therefore, under 
his immediate control and the motorman may instantly 
utilize the full power of the motors in either direction in 
an emergency. 

In case the power circuit is momentarily interrupted 
for any reason, the system of control provides for the im- 
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operate the motor controlling contactors and reversers. 
A cable which connects each master controller with the 
motor controllers runs the entire length of the train, con- 
necting the control circuits of the several motor cars 
together by means of suitable couplers between the cars. 
It is therefore necessary to continue this control circuit 
cable through any trail cars which may intervene. 

The synchronous action of the motor controllers on all 
the cars simultaneously with the movement of the master 
controller handles insures similar resistance con- 
nections and motor combinations on all the cars at all 


mediate restoration of the motor and resistance connec- 
tions which were in effect immediately preceding such 
interruptions. In this respect it is equivalent to the ordi- 
nary hand controller. All current for the operation of 
the motor controllers on each of the different cars passes 
through the single master controller under the immediate 
control of the motorman. In the North Shore equip- 
ment the master controller is so arranged that in case 
the motorman removes his hand from the operating 
handle the control circuit will be interrupted and the 
motor controllers opened, thus shutting off the power 
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from all the motors. ‘The master controller supply cir- 
cuit is protected by a fuse. The interruption of current 
to the motors in the off position of the motor controller 
is insured by providing three separate contactors con- 
nected in series, any on2 of which has sufficient capacity 
to open the circuit. If the train should break in two 





THE REVERSER 


the current would automatically and instantly be cut off 
from the motors on that part of the train not under the 
control of the motorman, while his ability to control the 
front part of the train would not be affected. When the 
master controller is thrown off, both line and ground con- 
nections are cut off from the operating coils of important 
contactors, and none of the wires in the train cable are 
alive. 

For reversing the motors the master controller is pro- 
vided with a separate reversing handle, and a mechanical 
interlocking device prevents this reversing handle from 
being thrown, unless the main handle is in the off posi- 
tion. Moving this reserve handle either forward or back- 
ward makes connections for ‘throwing the reverser to 
either the forward or the reverse position. The reverser 
is electrically interlocked, so that it cannot be thrown 
when the motors are taking current. The operating cir- 
cuit is so arranged that unless the reverser is thrown for 
the direction of car movement indicated by the master 
controller reverse handle, it will be impossible to operate 
the contactors and get the current through the motors 
on that particular car. A cut-out switch is provided on 
each car, so that in an emergency all of the contactors 
and the reverser on that car may be disconnected from 
the control circuit. The control operating current per 
car at 550 volts line potential is 2.5 amperes for each 
motor car equipment, and the operating coils in the con- 
trolling apparatus will successfully operate on a minimum 
of 300 volts. The total weight ef the control apparatus 
is approximately 2200 pounds per car. 

Although the master controller is considerably smaller 
than the ordinary street car controller, it is similar to it 
in method of operation and appearance. Separate power 
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and reverse handles are provided, as experience has led 
to the general use of this arrangement in preference to 
the movement of a single handle in opposite directions 

All current for the operation of the contactors is taken 
directly from the line and passes through the single mas- 
ter controller in use. A magnetic blow-out is provided 
similar to that used on standard street-car controllers, 
while an automatic safety open device is provided in the 
master controllers, whereby in case the motorman releases 
the master controller handle, the control circuit for the 
motor controllers will be opened on auxiliary contacts. 
The result is obtained by mounting the operating mech- 
anism for the auxiliary safety device loosely on the main 
shaft and returning it to the off position by a spring 
when released, without necessitating the movement of 
the entire cylinder or handle; thus the device is entirely 
separate and distinct in its action from the main cylinder. 
The handle for operating the reverser can be removed 
only in the intermediate or off position. As the power 
"handle is mechanically locked against movement when 
the reverse handle is removed, it is only necessary for the 
motorman to carry the reversing handle when leaving 
the car, 

Each contactor consists of a movable arm carrying a 
removable copper tip which makes contact with a similar 
fixed tip, and a coil for actuating the arm when supplied 
with current from the master controller. The contactor 
is so designed that the motor circuit is closed only when 
current is flowing through the coil; and gravity, com- 
bined with the spring action of the finger, causes the 
arm to drop and 
open immediately 
when the master 
controller circuit is 
interrupted. The 
contractor has an 
efficient and power- 
ful magnetic blow- 
out, which will 
effectually disrupt 
the power circuit 
under conditions 
far exceeding nor- 
mal operation. 
The different con- 
tactors are practi- 
cally identical, and 
the few parts which 
are subjected to 
burning and wear 
are so constructed 
as to readily be re- 
placeable. They 
are located under the car floor at one side, and are so 
designed as to be readily inspected. 

The general design of the reverser is somewhat similar 
to that of the ordinary cylindrical motor reversing switch, 
with the addition of the electro-magnets for turning it to 
either the forward or reverse position. ‘The operating 
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coils are similar to the ones used on the contactors. The 
reverser is also placed under the car floor, and may be 
inspected in the same way as the contactors. 

The central cut-out switch makes it possible to cut-out 
on any car all of the control operating coils, and along with 
it are placed a number of small inclosed fuses located in 





THE ‘JUMPER’ OR COUPLER SOCKET AND PLUG 


the control circuit at such points as to efficiently protect 
the control apparatus. In addition a small quick-break 
single-pole switch and separate fuse are provided in the 
supply circuit for the protection of each master controller. 
When this switch is open all current is cut off from the 
entire control system through the particular master con- 
troller. 

The coupler, connecting between the control cables on 
adjacent motor cars, or between motor car and trailer, 
consists of socket a attached to the car, containing nine 
insulated metallic contacts connected to the train wires, 
and of removable plugs containing corresponding insu- 
lated contacts. The two plugs which are joined by a 
flexible cable (the whole being called a ‘‘jumper’’). con- 
nect corresponding terminals in the sockets on adjacent 
cars. The parts subject to wear are readily replaceable. 
These coupler sockets are provided with spring catches, 
which hold the plugs in contact under normal conditions, 
but permit them to automatically release in case the 
train breaks. A special flexible cable made up of differ- 
ent colored insulated conductors is used whenever possible 
to make control circuit connections between the various 
pieces of apparatus, a similar cable having an outside 
rubber covering being used for the ‘‘jumper’’ connection 
between the coupler plugs. 

A special high resistance rheostat introduces consecu- 
tively the various operating coils of the contactors pro- 
ducing the motor rheostatic steps, and connection boards 
are provided for connecting the control cables at junction 
points without splicing, while small copper terminals are 
provided for attaching to the ends of the wires. ‘This 
connection board is located above the floor of the car. 

For the purpose of disconnecting the motors on any 
particular car, a switch is provided for opening the main 
circuit between the third-rail shoes and the motor con- 
troller. Between this switch and the motor controller 
there is also provided for the protection of the apparatus 
an automatic circuit breaker. 

Nearly all of the control apparatus is thus located 
under the car floor, which admits of the arrangement of 
all appliances, such as air-brake mechanism, reservoir 
and compressor, to the best advantage. The control ap- 
paratus is supported by heavy planks attached to the car 
framing. Suitable covers are provided for the contactors 
and reversers. The only controller which exists on a 
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trail car operated between two motor cars consists of the 
control circuit coupler sockets with their cables and con- 
nection boards. This is very light, weighing but 100 
pounds. 

A striking innovation in the electrical equipment of 
the North Shore Railroad is found in the automatic block 

signal system supplied by the Union 
THE BLock Switch and Signal Company, for the 
SIGNAL SYSTEM double track between Sausalito and San 
Anselmo. To all outward appearances 
this block signal system is identical to that of any stand- 
ard modern product of the company named, but its nov- 
elty rests in the fact that it is the first instance wherein 
an automatic block system has been applied to an electric 
road through alternating current appliances. To use 
direct current of small pressure and small volume on rails 
carrying thousands of amperes introduces complications 
which will soon become prohibitive. Alternating cur- 
rent was therefore resorted to in the operation of the track 
circuits, for obviously the presence of a direct current in 
a conductor offers no obstacle to the use of that conductor 
for the transmission of an alternating current of slight 
amperage. 

Owing to the fact that both broad and narrow gauge 
trains are operated between the stations named, the track 
is laid with three train rails, which, together with the so- 
called third rail, makes four rails per track. One of the 
train rails is, obviously, common to both broad and nar- 
row gauge trains, and this common rail constitutes one 
side of a twenty-three-volt alternating current track cir- 
cuit, the other side consisting of the remaining two train 
rails, which are united electrically. The system is, of 
course, laid out in sections, each of which is supplied 
with alternating current at the voltage given from a spe- 
cial transformer located on a pole within the right of way 
and near the signal mast. Incidentally it may be added 
that these transformers are supplied with a single- 
phase 2300-volt 
circuit leading 
from the Alto 
power house, 
and that from 
this circuit are 
also operated 
other transform 
ers for lighting 
the small sta- 
tions. The vari- 
ous shops and 
offices of the 
company be- 
tween Sausalito 
and San Rafael 
are lighted from a different circuit. A moment’s reflec- 
tion will show the beauty of the system here installed. 
The C’R losses on the rails, however well they may be 
bonded, give rise to direct current voltages which, under 
generally prevailing conditions, preclude reliability, if 
not possibility, in operating track signaling by the use 
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of direct current signals in electric railroading, but when equipment, including fuses, switches and resistance coils. 
alternating current is used in signalling, it only requires Notwithstanding the fact that this is the first installa- 
the installation of auxiliary controlling apparatus which tion of automatic block signals using alternating current 
will respond solely to alternating currents, to make the track circuits, the signals have given perfect service. 
signal system entirely independent of the direct-current Many of the block sections are upward ofa mile in length, 
load which the rails may carry. Accordingly the short- and since the installation of the system it has been sub- 
circuiting of the two rails carrying the alternating-current jected to severe rainstorms, all of which were withstood 
potential closes a relay circuit in the base of the signal without the slightest injury or interruption, in view of 
tower, and this relay in turn controls a small direct-cur- which it is felt that the success and practicability of the 
rent motor which operates the semaphore as conditions method has been amply demonstrated. 
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‘Chloride’ storage batteries, which are charged from the with a complete telephone system, using Stromberg- 
live rail through suitable resistance. The signalisofthe Carlson instruments. 

well known semaphore type, having both home and distant In conclusion it should be stated that the entire elec- 
or cautionary arms. The single small motor operates both trical equipment of the system was installed under the 
arms, and within the base of the signal mast are located immediate supervision of A. H. Babcock, as electrical 
the relay, motor, storage batteries and the accessory engineer of the North Shore Railway. 
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LOOKING NORTH FROM DOMINGUEZ RANCH 


PACIFIC ELECTRIC RAILWAY COMPANY 


The Los Angeles and Pacific Railway Companies. 


HE principal source of power of the Los Angeles 
and Pacific Electric Railway Companies at 
present is at Los Angeles, although an exten- 
sive water power plant is being installed on the 
Kern River, about one hundred miles north, 
in the San Joaquin Valley. 
In Los Angeles the Pacific Electric Railway 
and the Los Angeles Railway Companies have 
power houses adjoining each other so arranged 
that either company can obtain power from the 
other. The Pacific Electric Railway Company 
also has a power plant in Pasadena. The equip- 
ment of the two power houses in Los Angeles will 
be described as a whole, without regard, always, to which house 
machinery and equipment are located in. 

The Los Angeles Railway Company’s power house was built in 
1891 and construction work on the Pacific Electric Railway Com- 
pany’s power house was begun in the spring of 1902. The Los 
Angeles Railway Company’s power house is of brick, ornamental 
in design, with steel roof trusses and corrugated iron roof. The 
engine and dynamo room is 94 by 137 feet. It is divided into four 
bays with a ten-ton traveling crane in each, 

There are now in operation two Allis-Corliss horizontal cross-com- 
pound engines, each direct connected to an 800-kilowatt Walker 
generator; otie. 500-horsepower I. F. Thompson slide-valve Corliss 
engine, driving an Edison 200-kilowatt generator and a 300-kilo- 
watt Westinghouse generator through a rope drive; one 750-horse- 
power Corliss engine, built by the Risdon Iron Works of San 
Francisco, driving two Thomson-Houston generators of 270-kilo- 
watts each through rope drives, and one 250 horsepower vertical 
cross-compound Ball engine, built by the Ball Engine Company 
of Erie, Pa., belted to a 200-kilowatt Edison bi-polar generator. 

All of the engines are run condensing, and all in this power 
house, except one of the Allis-Corliss engines, are operated with 
jet condensers. This one engine is operated on a Wheeler surface 
condenser. The condensers, pumps and piping are located back 
of and also between the engines, under the engine room floor. In 


LOCATION FOR POWER HOUSE EXTENSION 


EXCAVATION FOR RESERVOIR 


front of the row of engines is the switchboard, with tunnels run- 
ning from it to the machine. 

Besides the generator, power and lighting panels, there are 
thirty-two feeder panels. All are of the General Electric Com- 
pany’s make. From the wire tunnel the feeders are run up the 
front wall of the engine room and are taken out toa steel pole, from 
which they are distributed in three main lines. The lightning 
arrester is tapped on to each feeder just as it leaves the building. 

In one corner of the engine room is a 400-kilowatt Stanley 
motor generator set, with switchboards and transformers, the 
same as will be described under substations. 

This is known as station No. 1. The boiler room is adjoining 
the engine room and is 78 by 107 feet. It is equipped with ten 
Stirling boilers of 250 horsepower each, arranged in batteries of 
two boilers each. 

Immediately south of and adjoining the power house of the Los 
Angeles Railway Company is the new power house of the Pacific 
Electric Railway Company, the south wall of the boiler room of 
the former forming the north wall of the boiler 
room of the latter. The engine room floors of 
both buildings are on the same level, being 
about seven feet above grade. Inthe Pacific Electric power house 
the pit, about eight feet deep, isexcavated under the entire engine 
room floor for condensers, pumps, piping and transformers, giving 
a space of approximately fifteen feet from the floor of the pit 
to the level of the engine room floor. This pit or basement is 
floored with concrete. 

The foundation and walls up to grade are of concrete; above 
this brick. The boiler and engine rooms are under separate roofs 
with a brick wall between. The roof is separated by a combina- 
tion wood and steel truss, the roof being two-and-one-half-inch 
plank, tongued and grooved, and covered with tarred roofing 
paper. Large ventilators run the entire length of both rooms and 
are located on top of gables. These are provided with glass win- 
dows which are adjustable. 

On the south side of the engine room roof an outlet is provided 
for the high tension lines. 
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The engine room is 76% by 285 feet, and the boiler room 50 by 
252 feet, 32 feet being cut off to form a passageway between the 
engine rooms of the two power companies. The engine room 
floor beams are of steel supported on cast iron columns. The floor 
is of wood, consisting of two courses of two-inch plank laid on 
angles. The steam and electrical machinery is not all yet in- 
stalled. The engines are arranged side by side down the center, 
with a space 14 feet 6 inches between the concrete foundations. 
In these spaces are located the condensers, air pumps and circu- 
ating pumps. The pumps are driven by Westinghouse electric 
motors, both 2200 volt induction and 500 volt direct-current 
motors being in use. The condensers are of the Wheeler Com- 
pany’s Admiralty type. Air pumps of the Edwards triplex suction 
valveless type and the circulating pumps of the Wheeler Com- 
pany centrifugal type. The receivers are located between the high 
and low pressure cylinders. All of the space in the condenser 
pit on the north side of the row of foundations is given to piping 
and all of the other side exclusively to transformers and wiring. 

A thirty-ton traveling crane, having a sixty-foot span, runs the 
entire length of the engine room. It is supported on both sides 
by cast iron columns. On the north, or boiler room side, columns 
are located close to wall and securely bolted to same. On the 
south side it is secured to the wall by an angular strut and the 
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nish the transformers and ten 400-kilowatt motor generator sets in 
addition to those already purchased from the Stanley Company, 
which are to be used in the substations. 

The boiler room floor is of cement on grade level. The boilers 
are arranged in a single row back to the engine room wall, but 
with slight change can be arranged to two rows of boilers facing 
each other. On account of the traveling crane the steam headers 
are run under the engine room floors and a T left for connecting 
each engine. 

Eight Babcock & Wilcock boilers of 400 horsepower each are 
now installed in batteries of two boilers each, and there is now 
being installed ten Edgemore 500 horsepower water tube boilers. 
Three batteries are on a line with the Babcock & Wilcox boilers 
and two facing opposite. 

The stack is located about midway down the row, and the space 
around it is used as a heater and feed water pump pit. In it are 
three heaters built by the Lewellyn Iron Works of Los Angeles, 
two triplex feed pumps, each direct connected to a seventy-five 
horsepower Westinghouse 500-volt motor and a stream driven 
slump pump. 

The steam headers of the two plants are arranged so that they 
can be connected together, or cut up into sections, giving ample 
opportunity for repairs to boilers and piping. 





INTERIOR OF PACIFIC ELECTRIC POWER HOUSE, SHOWING ERECTION OF CRANE 
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column is located fifteen feet from wall, the remaining fifteen feet 
being taken up by the high tension gallery. 

The machinery thus far installed is as follows: One McIntosh & 
Seymour horizontal cross-compound engine of 1750 horsepower, 
direct connected to a Westinghouse 1050-kilowatt generator. Two 
2500 horsepower McIntosh & Seymour engines of the same type 
direct connected to two Stanley three-phase fifty-cycle alternators 
of 1500 kilowatts capacity each. There are two engines, exact 
duplicates of the latter two, now being installed, besides one 
Corliss of the Nordburg type. All of these engines run at a speed 
of 120 revolutions per minute. All of the steam equipment in the 
engine room of the plant was supplied by Charles C. Moore & Co., 
of San Francisco, Cal., except the Nordburg Corliss engine. 

At the center of the engine room is an engine driven exciter 
generating at 110 volts, with space left for one more beside it. 
The engine is a McIntosh & Seymour tandem compound. There 
is also a motor driven exciter of the same capacity, the motor 
being a 500-volt Northern. The generators on both exciters are 
also of this make. All of the alternating current generating 
apparatus which is now installed is of the Stanley type, and was 
supplied through Jno. Martin & Co., of San Francisco, Cal. 

The alternating current generating apparatus for the three new 
engines now being installed are of the Bullock manufacture, 
and consists of three 1500-kilowatt fifty-cycle alternating current 
generators, and are direct connected to the above engines. The 
Westinghouse Electric and Manufacturing Company are to fur- 


ENGINE NO. 8 IN COURSE OF ERECTION 


Plans for the details of the wiring are not entirely completed, 
but the general plan will be as follows: Each machine will be 
operated as a unit—that is, it will feed a cer- 
tain set of lines through its own transformer. 
Connections will be provided for changing one 
machine to another set of feeders and for run- 


ELECTRICAL 
EQUIPMENT 


ning in parallel. 

Aside from the exciting units there is but one direct-current 
generator located in the Pacific Electric Railway Company’s 
power house in Los Angeles. This is the 1050-kilowatt Westing- 
house railway generator. All the others are to be three-phase 
alternators generating at 2250 volts. 

As stated, one side of the space under the engine room floor 
is reserved for electrical equipment. In this space are the trans- 
formers and 2250-volt oil switches for cutting machines in or out. 
The present installation of transformers consists of the Stanley 
500-kilowatt oil-cooled type, provided with coils for circulating 
cooling water. The ratio of transformation is 2250 to 15,000 volts. 

In the proposed unit system the transformers and machine 
switches will be located near each machine. : 

The switchboards are to be located on the main floor and a 
system of ball-crank levers connects the operating handles on 
the boards to the oil switches below, so that the operators are not 
in proximity to high voltages. The machine switches are arranged 
in tiers of three each and are of the Stanley type. 

The high tension gallery, fifteen feet wide, is on the south side 
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BABCOCK & WILCOX BOILERS IN PLACE 


of the engine room and extends the entire length of the building. 
The gallery has a cement floor supported on steel I beams, which 
are bolted to the columns supporting the traveling crane on one 
side and by the brick wall of the building on the other. Down 
the center of this gallery runs a concrete partition about four 
inches thick, held up by plastering on to expanded metal lathing. 
The partition is about eight feet high and is supported at the top 
by the chord of the roof truss. This partition is really a high- 
tension switchboard, and is used for controlling the 15,000-volt 
feeders. 

It is planned as far as possible to have everything in duplicate, 
and a set of high-tension busbars and oil switches runs down 
each side of the board. The busses are five bare copper rods 
three-fourths of an inch in diameter. They are divided into sec- 
tions so that the unit system or multiple system may be used as 
desired. The sections are connected by air break switches. 

The high-tension oil switches are supported on one and one- 
half-inch angle iron frames. The box which holds the oil is 
fastened to a slate or marble slab twenty-four inches by thirty 
inches, through which the terminals are run. 

The supports are made up as follows: 

A vertical piece of angle iron twenty-six inches long is fastened 
to the floor twenty-six inches from the board. At the top a 
horizontal piece is run to the board and cemented into same. 
Two such frames form the support for one oil switch. A slate or 
marble slab overhanging the oil box by several inches rests on 
the angle iron supports in a horizontal position. 

From the transformers in the pit below, high-tension wires are 
run up the wall ofthe building on insulators and connected to the 
busbars of the high-tension board. From here the feeders are 
tapped off and are controlled by the oil switches just mentioned. 
The present equipment of switchboards, switches and transform- 
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ERECTION OF BOILERS IN THE POWER HOUSE EXTENSION 


ers was furnished by the Stanley Electric Manufacturing Com- 
pany, of Pittsfield, Mass. 

Another assortment of ball-crank levers and rods connect the 
high-tension switches with operating handles below, so that all 
switches are controlled from the main floor. 

In addition to these hand switches, it is planned to have the 
switches capable of being operated by a single operator through 
electric or hydraulic power. A regular operating board is -being 
planned, at which a single operator can control the plant and 
be in touch with the substations. 

The cement stack erected by the Pacific Electric Railway Com- 
pany at its power house in Los Angeles is one of the features of 

the whole plant. This stack is distinctively a 

STACK California product, the cement of which it is 
composed having been manufactured by the 

California Portland Cement Company. It is designed to accommo- 
date about 7500 boiler horsepower and to withstand a wind pressure 
of fifty pounds per square foot. Three thousand sacks of cement 
were used in its construction, and its estimated weight is 2,000,000 
pounds. It is located in the center of the boiler room, and is 
reached by two flues entering from opposite sides. The Los An- 
geles Railway Company has a brick stack of about one-half this 
capacity, and there is a connecting flue between them, so that 
either stack can be cut out. To support the massive concrete for 
the cement stack a foundation of suitable size was constructed. 
This is thirty-five feet in diameter at the base and rises thirty 
feet perpendicularly. In this base are two layers of old rails laid 
at right angles to each other with about twelve feet of concrete 
between. In the next three feet six inches the foundation tapers 
to about eighteen feet in diameter and continues for ten feet six 
inches higher at this diameter, old rails being imbedded in a ver- 
tical position and bent at right angles at the bottom. From here 
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THE SHAFT FOR ENGINE NO. 7 


on at the level of the boiler room floor and at a height of sixteen 
feet six inches above the base the stack is hollow, a five-six- 
teenths-inch wrought steel partition runs up past the flue openings. 

There are really two stacks, one inside the other, as will be 
seen by inspection of the details, the stack and its lining coming 
in contact at thirteen points. 


INTERIOR OF PACIFIC 


To give strength and prevent cracking, a series of steel rods are 
placed vertically in both the stack and lining. The number, size 
and location varies according to the height above ground, as 
shown in the sections. 

The flue openings are seventeen feet nine inches above the boiler 
room floor, and are five feet eight inches by thirteen feet eight 


ENGINE NO. 8 IN COURSE OF ERECTION 
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LOWER HALF OF ARMATURE IN POSITION 


inches, old rails again being used to strengthen the arches. These 
latter rails are tied to the rails in the foundation by means of one- 
and-one-fourth-inch rods bent double, like hairpins, with threaded 
ends. , 

At a height of fifty-two feet six inches from its base the stack 
contracts slightly to fifteen feet two inches in diameter. The 


ELECTRIC POWER HOUSE 


inside diameter is eleven feet all the way up and the outside 
diameter remains practically fifteen feet two inches up to the 
ornamental top; but as the height increases the weight is 
dimished by making the air space greater between the two walls. 
There are four widths to this air space. From a point just 
below the flue openings the outside shell is twenty-eight 
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inches thick, the inner lining five inches thick and the air space 
nine inches. This continues for a distance of about forty feet, or 
fifty-two feet six inches from the base of stack. The air space is 
then widened out to fourteen and one-half inches for thirty-eight 
feet, with stack and lining thicknesses of sixteen inches and four 
and one-half inches, respectively. From this point on to the top 
the air space is sixteen inches, and the stack and lining are five 
inches and four inches thick, respectively. 

Additional strength is given by imbedding horizontal rings of 
one-half-inch and three-eighths-inch twisted steel every eighteen 
inches. The ornamental top is made up in thirty-two sections, 
hollow to reduce the weight. The sections were made ina wooden 
mould, with one-fourth-inch twisted steel rods imbedded in the 
concrete. They are held together on the stack by horizontal rings 
of twisted steel, and there is also connections between the top and 
the stack. ‘he concrete was held in place during construction by 
means of concentric wooden forms into which the material was 
rammed, the rods and rings being inserted as the work proceeded. 
The frame work was built inside of the stack as fast as the walls 
were built and ladders secured to same. Most of the material was 
raised through the inside by an electric hoist, after being mixed 
by a motor-driven concrete mixer. 

The stake was kept in line by means of a large plumb bob im- 
mersed in atub of water at the bottom. The forms were centered 
by the plumb line and adjusted by long screws supported above 
them by posts supported by the inside framing. By means of 
these screws the forms were raised and adjusted as the stack was 
gradully built up. 

The plans of building and stack were originally proposed by the 
writer, who is superintendent of power department. It was de- 
signed by Charles Harter, also of the power department, and was 
erected by C. Leonardt, contractor. 

Oil is used exclusively for fuel, the daily consumption at Los 
Angeles being between 500 and 600 barrels for the two plants and 
about 110 barrels for the Pacific Electric plant 
at Pasadena, Fuel oil is produced abundantly 
right in the city of Los Angeles, and the com- 
panies own several oil properties, lease others and have contracts 
with outside producers for a sufficient amount to supply themselves. 
For conveying oil from the companies’ wells to the power houses 
special tank cars are used. These cars look like ordinary pas- 
senger cars, being of the same color, except that the windows are 
painted black on the inside. Inside is located a tank with a capa- 
city of from forty to fifty barrels. Tracks of both standard and 
narrow gauge enter the power house yard, and there is a special 
track for unloading oil cars. Oil furnished by local producers is 
hauled principally in tank wagons and unloaded at the same place 
as are the cars. The new oil system when completed will control 
or take care of the companies’ needs. 

From the unloading track a pipe line runs to the oil house. 
This is immediately behind the power house and the cement floor 
is on about the same grade as the condenser pit in the power house. 
Concrete walls run up about eight feet. From here on the walls 
are of brick. The oil pit is divided into several compartments and 
the oil flowing from the unloading pipe is allowed to settle in the 
first one. The top oil is then run off into the next compartment, 
and this is repeated three times. Heating coils are also located 
in the first and second compartment. From the last compart- 
ment the oil is pumped into separate tanks. These are outside of 
the oil house, and are forty feet in diameter by thirty-five feet 
high. There are two of them, built of sheet steel, ranging in 
thickness from seven-sixteenths inch to one-fourth inch, and each 
tank has a capacity of 7800 barrels. Inside of the oil house proper 
are three tanks from which the oil is taken direct for burning pur- 
poses, each having a capacity of about 700 barrels, making a sup- 
ply for one day’s run. From the burning tanks the oil is pumped 
into a supply line which is carried in front of the boilers, with 
an outlet to each boiler. There is a return line, and the oil is 
kept in constant circulation and burned under a pressure of from 
thirty to fifty pounds per square inch. 


OIL FUEL 
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Several types of burners have been experimented with, the gen- 
eral principal of all being about the same—namely, to atomize and 
distribute the oil as widely as possible. In order to burn oil eco- 
nomically it must be thoroughly atomized. This may be done 
with air or steam. In this case steam is used. Burners may be 
classed, first, those in which the oil and steam are mixed inside of 
the burner, and, second, those in which the mixing takes place 
outside of the burner. 

The proper quanities of oil and steam are adjusted by valves 
until the desired fire is attained. Too much oil causes the fires 
to smoke and a general waste of oil, while too much steam causes 
a blowing or series of explosions which sometimes puts the fire 
outentirely. It will be readily seen that immediate control over 


a wide range may be had by simply adjusting the supply valves. 
The air is admitted through lower ash pit doors and controlled 
by the dampers located in escaping gas flues. 
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SOUTH SIDE OF THE PACIFIC ELECTRIC POWER HOUSE 


Each of the companies has a reservoir back of its power house 
for storing a supply of condensing water. That of the Pacific 
Electric Railway Company will be described, together with its cool- 
ing tower. 

The reservoir is 107 feet wide and 198 feet long on one side by 
117 feet long on the other and is twelve feet deep, except at one 
end, where the settling basin is located. It is built entirely of con- 
crete and has a capacity of 1,500,060 gallons. 

The cooling tower is built above the reservoir and covers it, ex- 
cept the settling basin. The tower is supported by twelve-inch con- 
crete walls running entirely across the reservoir and dividing it 
into ten compartments. There are large arches left in these com- 
partments to give the free circulation of the water. 

The cooling surface consists of strips of wood one inch by two 
inches laid twenty-five strips to every five feet, giving three- 
eighths to one-half inch space to each strip. The cooler is built in 
sections, the full-sized ones being about 100 feet long by fifteen 
feet wide. The sections are spaced four feet apart to allow for 
circulation of air about them. Each section consists of fourteen 
layers or floors of cooling strips eighteen inches apart, with the 
strips in one layer laid at right angles to those in the layer below. 

The bottom floor is two-inch tongued and grooved plank, and is 
water tight, with sides four inches high, so that the water can be 
run off into troughs at the side and led away when cleaning or for 
any other purpose. The area of one horizontal section of the 
cooler, deducting the air spaces between sections, is about 9500 
square feet, and of the fourteen sections about 133,000 square feet. 
The Los Angeles Railway Company has a reservoir and cooler 
smaller than this, but similar in construction, adjoining it on the 
north. 

Computed on the same basis as before, the cooling surface of this 
one is 36,000 square feet, making a total surface for the two plants 
of 169,000 square feet. The two are connected, and it is estimated 
that the combined cooling plant can take care of 20,000 boiler 
horsepower for short periods of from two to three hours each. 

Water is taken from the condensers and pumped into distribut- 
ing troughs, which run to the tops of the coolers. From these 
main troughs smaller ones are run to all parts of the upper or dis- 
tributing floor. 

The ends of the small troughs are closed, and the water escapes 
by overflowing and trickles down through the fourteen layers of 
cooling surface into the reservoirs below, and is again used in the 
condensers. 


MOTOR-GENERATOR IN UNIVERSITY SUBSTATION 


ONE OF THE STANLEY MOTOR-GENERATOR SETS 


In the Pacific Electric Railway Company’s plant the valley 
between the engine and boiler room roofs is utilized as a main 
trough, and the pipes from the circulating pumps discharge into 
it; from the end of the valley the water is led away by a thirty- 
inch pipé to the distributing box. 

The Pasadena power house was built in 1894 to operate the cars 
of the Los Angeles and Pacific Electric Railway Company. It is 
built of brick, with wooden roof trusses supporting the corru- 
gated iron roof. The engine and dynamo room is too feet deep 
by 110 feet wide, fifty feet on the south side being intended for 

the installation of motor generator sets and to 
PASADENA be used as a substation. In the engine and 
POWER HOUSE dynamo rooms are located three Ball & Wood 
horizontal cross-compound condensing engines 

belted to five direct current generators, as follows: 

One 250 horsepower engine belted to a Westinghouse 225-kilo- 
watt generator; one 450 horsepower engine belted to an Edison 
200-kilowatt generator and a Westinghouse 100-kilowatt generator; 
one 650 horsepower engine driving a 200-kilowatt Westinghouse 
engine and a 225-kilowatt generator of the same make. 

To maintain the voltage on long feeders, especially that run- 
ning to Altadena and Mt. Lowe, a booster set composed of a 500- 
volt Westinghouse motor, with a small dynamo direct connected 
on either side, is used. 

There is also at present installed a 400-kilowatt, two-phase, 
rotary converter supplied with current through two Westinghouse 
transformers of the Scott phase changing type. 

Standard General Electric switchboard panels are used for 
machine and feeder panels. 

The boiler room is sixty feet by forty feet, and has four Stirling 
boilers of 200 horsepower each, fired with oil. The steam piping 
and auxiliary apparatus presents no special feature and will not be 
described. 

Before the road was acquired by the Pacific Electric Railway 
Company the company did its own repairing and maintained its 
own shops. The shops have recently been abandoned, and all the 
work is now done in the shops in Los Angeles. The machine 
shop and blacksmith shop are adjoining the boiler room, and are 
twenty-four feet by eighty feet and twenty feet by twenty-four 
respectively. There is also a cooling tower twenty-five feet by 125 
feet, of the same construction described before. 

On the north of the power house is a car barn about Ico feet by 
140 feet, with eight tracks. This car barn has been for the present 
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IN THE STORAGE BATTERY ROOM 


practically abandoned, as the tracks are narrow gauge, while all 
of the Pasadena lines have been made the standard or four-foot 
eight and one-half-inch gauge. In the rear of the car barn the 
storeroom was formerly located. The conductors’ and motormen’s 
room is located in one corner of the power house, and in a tower 
directly above is the dispatcher’s room. 

The substations, with the exception of those at the Los Angeles 
power house, Pasadena power house and at Echo Mountain, are of 
the same general design, and a description of 
one will suffice. The building is of brick, 
thirty-six feet by sixty-six feet outside and 
thirty feet by sixty feet in the clear inside, set on concrete founda- 
tions. The roof is supported by wooden trusses, with a tank for 
supplying cooling water to transformers located on one corner. 
The roof is of two-inch tongued and grooved plank covered with 
tarred roofing paper. The main floor is of concrete, as are the 
foundations for the machines. 

A small reservoir or cement tank is built under the floor, and 
the water, after circulating through the transformers, is collected 
here and pumped back into the tank on the roof. 

The substations are all supplied from a three-phase, 15,000-volt, 
transmission line. The transmission line is built in duplicate to 
insure the continuous operation of the system. Wire outlets are 
built into the roof on each side, and the main lines pass through 
the station. 

After entering the station the current first passes through high 
tension open air switches, having a thirty-inch break, by means of 
which the. station can be entirely cut off from the line, or if a por- 
tion of the line is down the station may be changed from one side 
to the other. From the high tension switches the current is led 
to the high tension gallery. This gallery is very similar to the 
In most instances this gal- 
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one in the main generating station. 
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OF THE UNIVERSITY SUBSTATION 


lery is suspended by rods from the roof trusses. The floor of the 
gallery is made of concrete over expanded metal lathing and sup- 
ported by I-beams. Down the center is the fireproof partition, 
like that in the main generating station. The idea of having 
everything in duplicate is again carried out, and the wall separ- 
ates the two sets of wiring and switches. 

The busses are of solid wire with three-sixteenths-inch rubber 
insulation and braided covering. They are supported on porce- 
lain insulators on locust pins cemented into the wall during its 
construction. From the busses wires are run through Stanley oil 
switches to the transformers, which are on the main floor. The 
switches are supported on angle iron frames similar to those in 
the main generating house, and are of the same design, but of 
smaller capacity. The transformers are set directly under the 
switches, and the leads run through porcelain floor bushings. 
Between the oil switches and transformers are emergency switches. 
They are small copper open air switches, the break being about 
ten inches. They have four blades opening radially out from the 
center, each blade making an angle of 90 degrees with the next 
one. Both busses run to these open air switches, and by means of 
them a transformer is cut in on either bus, but the two busses run 
in parallel. These switches are more properly called selected 
switches, as they determine which bus is connected to the trans- 
former. 

All of the apparatus installed in the substations upto the present 
time is of Stanley manufacture. The ratio of transformation in 
the transformers is from 15,000 volts back to 2250 volts, and from 
the transformers the leads run to the machine panels, thence to 
the motor generator sets. The machine switches are of the oil 
break type, mounted on the back of the board. 

Three sizes of motor generator sets are in use, 200, 400 and 600 
kilowatts. The alternating current end of all these sets are 2250- 
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volt synchronous motors, and the direct current end 550-volt 
generator. They are connected by a flanged link coupling.. The 
machines are usually started from the direct current side, a special 
panel, made in the companies’ shops, being used first as a starting 
panel, and when once the machine is in operation as generator 
panel, General Electric feeder panels are used on the direct cur- 
rent end and Stanley panels are used on the alternating current 
end. 

There are now in operation three substations on the Long Beach 
line, two of them being equipped with motor generator sets of 200 
and 600 kilowatts capacity, and one with two 200-kilowatt units. 

There is one substation located on the Monrovia division in 
which is installed two motor generator sets of 200 and 400 kilo- 
watts capacity each. One substation has just been started on the 
Whittier division containing one 400-kilowatt motor-generator 
set. 

The Pacific Electric Railway Company has one more sub- 
station in operation which is located in the eastern outskirts of 
the city at what is called the East Lake Park. In this substation 
there is, or is to be, one 400-kilowatt and one 600-kilowatt motor 
generator set. 

In Los Angeles the Los Angeles Railway Company have built 
two substations, and have in course of construction a third station. 
The first station is 
located in the 
southwestern lim- 
its, at what is called 
Agricultural Park. 
This station con- 
sists of a building 
that has beén de- 
scribed before, in 
which is installed 
one 600 - kilowatt 
and one 400-kilo- 
watt motor-gener- 
ator set. 

Their second sta- 
tion is located in 
the western limits, 
aad there is in- 
stalled in this sta- 
tion one 400-kilo- 
watt motor gener- 
ator set, with foun- 
dations for two 
more machines of 
the same capacity. 
The third station is 
located just north 
of the central portion of the city, in which provision has been 
made for three motor-generator sets of from 400 to 600 kilowatts 
capacity. These substations are aJl of the same general design. 

The Pacific Electric Railway Cotapany has a substation at Echo 

- Mountain which has been in operation for several years. It is 
different in design from the other station. It furnishes power for 
operating the road from Altadena to Alpine Tavern, and also fur- 
nishes power for lights at Echo Mountain, for the cable incline 
and for the search light that is located at that point. From Alta- 
dena to Rubio Canyon the ordinary trolley cars are used. From 
Rubio Canyan to Echo Mountain the road is operated by cable 
driven by an electric motor, operating a winding gear at the top 
of the mountain. From Echo Mountain to Alpine Tavern trolley 
cars are again used. 

The equipment at Echo Mountain consists of a seventy-five 
horsepower, General Electric, fifty-cycle, induction motor, direct 
connected to a General Electric 500-volt generator. This machine 
feeds both sections of the trolley and supplies current to the cable 
driving motor. The above has a unit from which is belted an 
Edison 125-volt generator used for lighting. 
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Due to the extreme peak conditions of the load it was decided 
advisable to install storage batteries for both companies. This 
would provide a means of obtaining a higher 
load factor on the steam plant, or if water 
power current was used, provide a cheap cur- 
rent for the same reason, as well as taking care 
of the movement of the cars in case of an emergency in either the 
steam or water power plants. These batteries will be particularly 
useful after the water power system has been completed, as it will 
practically enable the companies to close down their steam plants. 
The Pacific Electric Railway Company have installed one battery 
at their East Lake Park substation of 2000 ampere-hours capacity, 
The Los Angeles Railway Company purchased three batteries, 
one of 2000 ampere-hours capacity, which is located at their Agri- 
cultural Park station; one of 1000 ampere-hours capacity, located 
at their West Lake Park substation, and one of 2000 ampere-hours 
capacity, to be located in the substation just north of the central 
portion of the city. 

These batteries were supplied by the Electric Storage Battery 
Company, of Philadelphia, Pa., and are operated in connection 
with booster sets. The batteries are located in a building just 
adjacent to the substations where the motor generator sets are in 
operation, and it was the idea to operate batteries practically in 
parallel with these 
motor-generator 
sets until a certain 
time in the even- 
ing, when the 
motor-generator 
sets would be shut 
down, allowing the 
batteries to take 
the entire load 
until they had dis- 
charged down toa 
reasonable point, 
which would have 
to be determined 
from experience. 
It was the inten- 
tion to regulate 
these so that all 
cars would be in 
off the line by the 
time the batteries 
reached this point, 
and the substation 
machinery would 
be started up and 
recharge these bat- 
teries during the interval while cars are in the car houses. The 
battery houses are built adjoining the substation, with a solid 
wall partition between same. The buildings are forty feet wide 
by 100 feet long, built of brick, solid, without windows, with 
concrete foundations, the light and ventilation being admitted 
through ventilators located on top of gable of the roof. The roof 
is supported by wooden roof trusses. The roof itself is built of 
tongued and grooved plank, and is covered with tar roofing paper 
to render it waterproof. 

From the foregoing it will be seen that in point of construction, 
equipment and engineering features, Los Angeles is provided with 
one of the most modern and complete lines of electric transporta- 
tion in the country, and great credit is due not only to those 
whose money and brains made such a project possible, but to 
the citizens of the fair southern city, who have maintained and 
fostered it. 

The descriptions of the two principal Los Angeles systems 
appearing in this number show to advantage the enterprise and 
energy which have contributed to the marvelous growth of the 
southern metropolis. 
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Los Angeles Traction and California Pacific Railway Companies. 


S\ HE Los Angeles Traction Company was organ- 
ized by a family of capitalists headed by 
W. S. Hook, of Jacksonville, Ill., who came 
to Los Angeles in the early part of 1894, 
during which yearthe first work of construc- 
tion was inaugurated. The up-to-date methods adopt- 
ed by the promoters of the road marked a decidedly 
new departure in electric railway construction, and 
it was not long before they set a pace which caused 
the older concerns to awake from their slumbers and 
look to the improvement of their own properties. 

At ‘this period Los Angeles : 
was well represented with cable, 
electric and horsecar lines, but 
the city was too progressive to 
submit to the service they 
afforded—the cable was too 
slow and the electric lines of 
the times were at best unsatis- 
factory, while the horsecar lines 
were unspeakably bad from 
every point of view. Both the 
cable and electric lines, how- 
ever, were of comparatively 
recent construction, and prob- 
ably were as good, froma 
physical standpoint, as were 
any similar lines in California; 
but with the inauguration of 
the new enterprise with a 
heavily constructed track, fine 
new double truck cars, which 
were models of their time, the 
older concerns began to realize 
their own imperfections. The 
time was most inopportune, 
however, to consider the prob- 
lems of reconstruction. The 
panic of 1893, with its disasters 
and financial entanglements, 
was at its height, and investors 
generally were more concerned 
in the preservation of existing 
conditions rather than making 
additional expenditures. 

This was the approximate 
situation when the Traction 
promoters, like the wise men of 
biblical times, came out of the 
East and settled, not in Jerusa- 
lem but in Los Angeles. 
There is no question but that the populace were glad to see the 
new comers; but there was no concealing the fact that the older 
concerns looked with more or less distrust at this family of 
Illinoisans, whose plans and resources were unknown to them. 
However this may have been, the time was most favorable, from 
the standpoint of the investor, for the advancement of an enter- 
prise of this kind. Nearly all of the industrial enterprises of the 
country were suffering from the depression which followed the 
panic, and the necessary equipment of various kinds was obtain- 
able at bedrock prices. 

About this time, as already intimated, the older concerns were 
beginning to reach the painful conclusion that they had not 
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BY SAMUEL B. McLENEGAN, GENERAL MANAGER 


started out right, and were up against the problem of reconstruc- 
tion. Profiting, therefore, by the dearly bought experience of 
others, the Traction people laid down a track of sixty-pound 
Shanghai Tee rail, which they adhered to throughout, except on 
some later construction, where the weight was increased to seventy 
pounds per yard, and which was the first rail of the kind used in 
California. 

It was quite natural, therefore, that the public, who had been 
acquiring more or less expert knowledge of ‘‘low joints’’ on the 
old lines, should have welcomed the new comers. Under these 
favorabie auspices the Traction lines grew and prospered, and the 
portions of the city reached by 
these lines developed with 
remarkable rapidity. 

In the meantime a new Rich- 
mond had entered the field in 
the person of H. E. Hunting- 
ton, at the head of the powerful 
Huntington-Hellman syndi- 
cate, which rapidly acquired all 
of the older lines, and which 
were reconstructed in an up- 
to-date manner; heavy rails and 
fine car equipments rapidly 
replaced the antiquated relics of 
the past; the old cable tracks 
were torn up root and branch 
and had given place tc modern 
electric railway tracks, until 
the Traction company was fac- 
ing what far sighted people 
knew to be the inevitable end. 
Notwithstanding the oft- 
repeated declaration of the 
Hooks that their property was 
not for sale, in April last their 
holdings were - quietly trans- 
ferred, and it was not until 
several months later it became 
known that the Traction lines 
had surrendered. 

The Los Angeles Traction 
Company at the present time 
has three distinct city lines and 
one branch line, all being of 
double track construction. In 
addition to these it owns the 
entire stock of the California 


separate concern operating an 
electric line between Log 
Angeles and San Pedro, a distance of 25.1 miles. 

The first road built in the city was that commonly known as the 
University line, which commences at the Le Grande (Santa Fe) 
station and traverses the city by way of Third and Hill streets to 
University Station, a distance of 5.90 miles. When completed 
this line terminated far ont in the open country, and was ap- 
parently an undertaking which promised little by way of revenue 
for many years. At this time handsome homes cover nearly every 
available lot in the entire section. The second in point of con- 
struction was the Boyle Heights-West Adams Street line, operat- 
ing across the city from east to west, a distance of 8.50 miles, a 
statement which illustrates the remarkable growth of the city, the 
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A BULLOCK MOTOR°GENERATOR SET OF THE CALIFORNIA PACIFIC RAILWAY 


entire line being inside the city limits and the whole district 
well built up. 

The West Adams end of the line, which is now one of the most 
exclusive residence sections, was a field of waving grain when the 
road was first built, and recently achieved considerable local 
prominence through the action of its residents in buying off a 
church which threatened to locate in their midst. The Boyle 
Heights end of the line is reached by a steel viaduct nearly 2000 
feet in length which spans the freight yards of the Santa Fe and 
Salt Lake railways as well as the official bed of the Los Angeles 
River. The latter is somewhat disappointing as a river, but, never- 
theless, has its uses, in that it furnishes millions of yards of clean 
building sand and concrete material from its dry bed, which is 
free to all who require it. 

The third line in point of construction is that known as the 
‘* Westlake,’’ operating between the Arcade (Southern Pacific) 
Station and through the beautiful Westlake Park section and 
beyond to the hideous oil wells, a distance of 4.80 miles. The 
fourth and last in point of construction is that known as the 
Jefferson Street line, a branch of the University line, in the ex- 
treme southwestern portion of the city, and about two miles in 
length. 

The recently constructed interurban line to San Pedro, known 
as the California Pacific Railway, commences at the terminus of 
the University line and runs southerly in a nearly direct line over 
a private right of way to San Pedro. Cars are operated through 
by way of the University line in one hour and fifteen minutes, 
twenty-five minutes of which is consumed in getting out of Los 
Angeles. 

In common with all city lines operating in Los Angeles the 
tracks are three feet six inches gauge, a condition probably arising 

from the somewhat narrow streets. All of the 

TRACK lines are laid with sixty and seventy pound six- 

CONSTRUCTION inch Tee rail, rolled by the Illinois Steel Com- 

pany, and it has long since been demonstrated 

that this section can be successfully used in city streets, either 

paved or otherwise, with complete satisfaction to the public and 
the railway companies as well. 

Protected rail bonds which were put in use when the road was 
originally constructed are still giving excellent results and rarely 
require attention. All tracks are cross-bonded every: 400 feet. 

Considerable of the soil in this section of the State seems 
remarkably fatal to redwood ties, the life of which in city streets 
rarely exceeds eight or nine years, and in some sections much less; 
at this writing thousands of dollars are being expended in renewals. 
The Traction lines are now being re-tied throughout, all of the 
original steel being practically as good as new after eight years 
service. In the city lines six inch by eight inch by six foot 
redwood ties are used. It has been demonstrated that while these 
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ties are rather short, when used in connection with sixty or seventy 
pound steel with the gravelly foundation peculiar to this section, 
they furnish a roadbed of ample stability. The California Pacific 
Railway is constructed throughout with A. S. C. E. seventy pound 
section, and at the present time consists of a single track only, 
with the necessary sidings or turnouts, although the line has been 
graded nearly the entire distance for a double track. 

In accordance with the universal practice in this section, the 
Traction company uses square wooden poles, the same having 

twelve-inch butts and taper to nine inches at 

OVERHEAD Lines the top, and are dressed and painted. All of 

the original No. o trolley wires will shortly be 

replaced with the No. 000 double groove wire as required. The 

standard feeders are 500,000 and 300,000 c, m. leaving the power 

station. The California Pacific Railway has the usual center pole 

construction carrying the trolley wire on suspension arms and the 
transmission lines as illustrated. 

All of the cars operated by this company were built by the 
American Car Company and St. Louis Car Company, and are of 

the double truck type with the usual open and 
CAR EQUIPMENT Closed sections, the former having the reversible 
seats now in general use. Brill trucks are in use 
on all cars. The standard size cars are thirty-nine feet six inches 
in length and are equipped with two General Electric 800 or 
Westinghouse 12A motors. The Westinghouse 388 four-motor 
equipments are standard on the California Pacific Railway, and 
when used with gear and pinion ratio of 58 to 24 will drive the 
standard twenty-five ton cars at a rate of from forty-five to fifty 
miles per hour when fully up to speed. These cars are of the type 
shown in the illustration, and are forty-five feet in length over all 
and eight feet eight inches in width. The interiors are finished 
in solid mahogany and furnished with the St. Louis Car Com- 
pany’s walkover plush covered seat, with high backs and head 
rest, a feature peculiar to this line. 

The power station is located at the corner of Georgia and Girard 
streets, near the car barns of the company. While it is the ulti- 
mate intention to furnish all the power required 
to operate the Traction lines from the station of 
the Pacific Electric Railway Company, the 
latter is not in a position at present, owing to the heavy demands 
made by the constantly increasing mileage, to handle the Traction 
load in addition. All of the old direct current generators, how- 
ever, have been closed down, leaving only one three-phase Bullock 
Electric Company generator in operation. This is a direct con- 
nected machine of the revolving field type, generating 1200 kilo- 
watts at 2300 volts. The revolving fields are assembled direct on 
shaft of engine, and act as a fly wheel, which has a total weight of 
186,000 pounds and revolves at eighty-eight revolutions per minute. 
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CALIFORNIA PACIFIC RAILWAY STANDARD PASSENGER CAR 


The current generated at this station at 2300 volts is transformed 
through three 300-kilowatt Wagner transformers to 22,000 volts, 
at which it is fed out on transmission lines to the two substations 
on the California Pacific Railway Company, where it is again 
reduced by transformers to 2300 volts, operating the 200-kilowatt 
motor generator sets installed there. The engines are of the 
Hamilton-Corliss type, built by Hooven, Owens, Rentschler Com- 
pany, Hamilton, Ohio. Through motor generator sets installed 
in the same station this machine furnishes about one-half of the 
direct current necessary for the operation of Traction lines, the 
remainder being furnished at present by the Los Angeles Railway 
Company. 

In October of the present year, an express service was installed 
on the line of the California Pacific Railway for the convenience 
of the berry growers, whose crops in this section 
mature during every month of the year. By 
means of a spur track from the main line, 
which passes the property of the Los Angeles 
Market Company, and which was authorized by a resolution of 
the City Council, freshly picked berries are delivered direct from 
the fields about Gardena, the great berry center of southern Cali- 
fornia. 

This service has already become indispensable to both the 
growers and the public generally, who appreciate the rapid transit 
of perishable fruit, and has received the official sanction of the 
city authorities in permitting tracks laid for that express purpose. 

Service of this kind is becoming recognized as an important 
factor in the economy of life which the electric line of the future 
will surely be called upon to fill; it does not interfere in any man- 
ner with the established business of other lines of transportation, 
and by enabling the grower to market his product at a minimum 
cost it serves the mutual good of all concerned. 

The car now in service, shown in the illustration, has a quad- 
ruple equipment of Westinghouse 38-B motors and Christensen 
air brakes, and is capable of carrying about fifteen tons of fruit. 

While the Los Angeles Traction Company was a disturbing 
element in the street railway situation during the period of its 
independent ownership, it nevertheless exerted 
a direct influence in the creation of the splen- 
did system of street and interurban railways in 
and around Los Angeles. Although not men of large financial 
resources, the promotors of the road skillfully concealed that fact 
and fought the opposition with all the boldness and daring of 
men who had unlimited capital at their command. They had 
no hesitation in applying for street railway franchises into the 
very heart of the enemy’s country up to the very last days of their 
ownership of the property, and, while as a matter of fact they 
could not possibly have carried out their plans, they succeeded in 
compelling the opposition to fortify every avenue of approach 
with an electric railway system which is without a peer. 
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EXTENSIVE DREDGING OPERATIONS. 


N indication of the large amount of river and harbor im- 
provement work now under way or contemplated by the 

United States Government is given by the fact that at 
present ten suction dredges are being built, two of which will be 
sent to the Great Lakes, two to New York Harbor, two to the 
Mississippi River, two to Charleston, S. C., one to Galveston and 
one to Savannah, Ga. The contracts for building these vessels 
have been distributed to a large number of builders, possibly for 
the purpose of hastening their completion. Five are being con- 
structed by the Maryland Steel Co., two by the James Reilly Re- 
pair and Supply Co., and one each by the W. R. Trigg Co., the 
Petersburg Iron Works Co. and the New York Ship Building Co. 

The mechanical equipment of the dredges for salt water service 
will include surface outfits with Blake air pumps, feed pumps, 
fire pumps, etc. The dredges for the Great Lakes are provided 
with very large Blake cross-compound, double-acting, air pumps 
and jet condensers, with the usual complement of Blake vertical 
duplex fire pumps, feed pumps, etc. The air pumps are of a very 
novel arrangement, inasmuch as it is possible, by the manipula- 
tion of valves and cocks provided for the purpose, to cut each 
pump in half and run one side entirely independent of the other. 
This practically provides a spare pump in each installation 
without the necessity of being overweighted with two duplicate 
machines, and at the same time secures the advantages of com- 
pound steam cylinders. These dredges are the largest in capacity 
ever built and designed for the special work contemplated. 

They are self-propelling, sea-going dredges, and do not depend 
upon the assistance of tugboats or other craft to move them 
around from point to point. Some of the vessels are fitted with 
immense bins in which the dredged material is deposited, and, 
when full, the vessel propels itself out to deep water, dumps the 
sand or mud, and steams back to repeat the operation. Others 
are arranged for depositing the dredged material into large scows 
fastened alongside the vessel. 

The operation of these machines is very interesting. A long, 
flexible tube twelve to fifteen inches in diameter drops down from 
the side of the vessel, twenty to thirty feet or more to the bottom 
of the river or harbor upon which the dredging operation is be- 
ing performed. The upper end of this tube is connected to an 
immense rotative centrifugal pump, revolving at several hundred 
revolutions per minute, and capable of handling many hundreds 
of tons of water per hour. The lower end of the tube is manipu- 
lated from the vessel against the sand bars and mud banks, and 
as the water is sucked upward by the centrifugal pumps a very 


large proportion of sand and mud goes withit. The centrifugal 


pumps discharge this water, with its suspended material, into the 
tanks on board the vessel or into scows, where the heavy matter 
quickly settles to the bottom, the water flowing back into thesea. 
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O road on the Pacific Coast, and probably none in 
the United States, has been so successful in 
solving the problem of electrically operating 
street car, suburban, interurban and heavy 
freight traffic, as has The Oregon Water Power 
and Railway Company, of Portland, Or. 
A portion of the property belonging to this com- 
pany, originally known as the East Side Railway 
Company, was acquired from its receiver by The 
Portland City and Oregon Railway Company on 


Y December 8, 1900, after which was purchased the hold- 
ings of the Mt. Tabor and Mt. Scott lines. This entire 
system was afterwards acquired by The Oregon Water Power and 
Railway Company, and extended and bettered until the physical 
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The Oregon Water Power and Railway Company. 


BY GEORGE I. BROWN. 


miles of which is double tracked, and passes en route through 
Brooklyn, Sellwood Golf Links, Milwaukie, Oak Grove, Glad- 
stone and Oregon City to Canemah, at which point it connects 
with the boats from the Upper Willamette River. This was the 
nucleus of the system, which now has 100 miles of track. Each 
department has been a matter of growth as necessity justified, and 
every improvement in the freight and passenger equipment has 
been the result of experience. The greater part of the revenue 
on this division is derived from the passenger service, though two 
freight trains a day are operated between Oregon City and Port- 
land, making it possible for the Oregon City merchants to have 
their goods delivered a few hours after ordering from Portland. 
The freight department on this line started with a small trailer 
operated behind a passenger car from Portland to Oregon City, 





VIEW OF WILLAMETTE RIVER FALLS FROM CANEMAH PARK 


condition of the rolling stock and roadbed is up to the very best 
standard. 

During the last eighteen months this company has been actively 
engaged in building what is called the ‘‘ Springwater Division.’’ and 
now this line has just been completed to Cazadero, a distance of 
forty miles from the city of Portland. 

The Oregon City Division of the system consists of a line from 
Portland to Canemah, a distance of seventeen miles, about five 


where it entered into successful competition with the Oregon and 
California Railroad and the numerous boat lines, until at the 
present time it handles 90 per cent. of the passenger and freight 
traffic between these points. An idea of the importance of the 
freight transportation business of the company will be given by 
reference to the accompanying illustration of a freight train of ten 
standard freight cars, five of which are of a capacity of 100,000 
each, and which is drawn by a motor car that weighs forty-one 
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THE FALLS OF THE WILLAMETTE AT OREGON OITY, OR. 


tons without load. When the property was acquired from the 
East Side Railway Company the freight equipment consisted of 
one car with four 16-Edison motor equipments and one box and one 
flat car, each of a capacity of about five tons. These, as now seen 
in the junk yard of the company, look like toys in comparison 
with the present rolling stock. 

The Golf Links, the first point of interest after leaving Portland, 
has a club membership of about t000. The links are locally 
regarded as being the finest in the United States, and are well 
patronized. 

At Milwaukie is situated the company’s car barns, construction 
and repair shops. These shops are equipped with the most modern 
appliances for construction and repair work, and some of the 
finest cars owned by the company have been constructed at these 
shops. 

Gladstone is owned by the Chautauqua Association, and during 
its sessions it taxes the capacity of the road to its utmost to handle 
the passenger traffic. 

Oregon City, with about 10,000 inhabitants, is supported chiefly 
by its manufactories, consisting of pulp, paper and woolen mills, 
driven by water power from the falls of the Wil/amette River. 
It is also the trading point for the northern portions of the Willa- 
mette and Molalla valleys, and is the County Seat of Clackamas 
County. The company has a very commodious freight house and 
yards for the economical handling of freight. In them the freight 
cars pass through the center of the freight house, enabling freight 
to be loaded or discharged from either side. 
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Between Oregon City and Canemah is located the now famous 
Canemah Park, situated on a rock bluff immediately above the 
Willamette Falls. This is one of Nature’s choicest suburban 
recreation grounds, the verdure of which can be produced only in 
Oregon. The company has spent considerable money in improv- 
ing this park for the comfort and pleasure of its patrons. The 
park comprises about forty acres, and has a large dancing pavilion 
and baseball grounds, and its entire front commands an exception- 
ally fine view of the Willamette River for a distance of about 
twelve miles. The company has inaugurated a Sunday excursion 
service from Portland to this point, making a 25 cent round trip 
rate, for the thirty-three miles, and it is needless to say that the 
amount of travel is only limited by the ability of the company to 
handle it. 

Canemah, situated at the north end of the Willamette Valley 
on the Willamette River, is a trans-shipping point from the elec- 
tric railroad to upper river boats, and vice versa, for freight and 
passengers for allup-river points. The convenience in the arrange- 
ment of a very large dock enables trans-shipment to be made at a 
minimum cost, and the transfer of freight and passengers at this 
point shortens the schedule of other lines between Upper Wil- 
lamette River points and Portland by about three hours. 

Numerous and substantial improvements have been made on the 
Oregon City Division. Originally the route had many heavy 





DANCING PAVILION AT CANEMAH PARK 


curves, all of which have been reduced to curvatures of 4 degrees, 
with two exceptions. One notable improvement is at Milwaukie 
Heights, where a 4 degree curve now takes the place of six reverse 
curves, the heaviest of which was 20 degrees; and another is in 
crossing Kellogg Slough, where a single twenty-foot span has 
taken the place of over 1200 feet of trestle. The company has 
almost completed the fill across the Clackamas River bottom, 
which will do away with 6000 feet of trestle. 

In the Mt. Tabor Division the electric railway line runs from 
Portland to Mt. Tabor and the East Side City Reservoirs, a dis- 
tance of about five miles, traversing one of the most desirable 
residence portions of the city. It is double tracked the entire 
length; has a ten-minute service, and has a steady income from 
residents along the line, besides being a very popular Sunday ride 
to the reservoirs. 

The Mt. Scott Division runs from Portland to Mt. Scott, a dis- 
tance of eight miles, where it forms a junction with the Spring- 
water Division, and is now used by the company for the transporta- 
tion of freight and passengers for the eastern portion of the 
Springwater Division. It serves a large community of the 
‘‘Dinner Pail Brigade,’’ and on account of the cheap property 
along the line is building up very rapidly. This was originally a 
steam motor line, but as such it never paid its fixed charges and 
operating expenses until after it was acquired by its present 
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A THREE AND ONE-HALF INCH VULCAN SHOVEL WASTING MATERIAL OVER 300,000 YARD CUT ON 


WILLAMETTE RIVER BEND 


managers and ‘‘electrified.’’ Traffic on this line is naturally at 
the present time considerably congested, but will be greatly relieved 
when the Springwater Division has been completed from Mt. Scott 
to Portland. 

The Springwater Division commences at East Oak and Water 
streets, in the city of Portland, following Water Street to Market, 
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ning as high as 200,000 yards of earth 
to the mile. From the junction with 
the Mt. Scott Division at Lents, the 
line passes consecutively through 
Gresham, Boring, Deep Creek, Eagle 
Creek and Currinsville, terminating 
at Cazadero. 

Gresham is an old settled commu- 
nity that is surrounded with fine 
farms and dairy ranches, and the 
principal freighting therefrom, 
besides dairy products, is in hops, 
fruit, potatoes and other vegetables. 
For a few miles east of Gresham the 
country is densely timbered, and con- 
tains numerous sawmills, the largest 
of which are at Boring and Deep 
Creek. Boring is the distributing 
point for Sandy, Kelso and the vari- 
ous logging camps and mills along 
the Sandy River, where the company 
has located the generating plant, 
which will be more fully described 
hereafter. 

From Boring the line follows Deep 
Creek to within about one mile of its 
junction with the Clackamas River, at 
which point the line enters the great 
Eagle Creek Valley, which is one of 
the most fertile and salubrious valleys 
to be found in Oregon. It is a plateau lying about 125 feet above 
the waters of the Clackamas River, with a gentle slope towards 
the same sufficient to give perfect drainage. The value of land in 
the valley has quadrupled in price since the event of the railway, 
for prior thereto it was almost impossible for the people to reach 
market with their products. For instance, a year ago hay could 


PORTLAND GRESHAM BORING EAGLE CREEK’ 

| [PORTLAND TERMINAL | | 

0 3000 FT. 87100 FT. 7000 FT. 194000 FT 
——- —-——_ 165 M. x57 M@—__x———_146 M————> 
<———— ROLLING AND LEVEL COUNTRY —-——> <—-HEAVY GRADES —-x——-LEVEL COUNTRY-——> 


THE LINEAL AND TOPOGRAPHIC FEATURES OF THE SYSTEM 


a distance of fourteen blocks. This is probably one of the most 
valuable franchises in the city of Portland, as in the near future it 
will no doubt be the great jobbing center of the city, because of 
having water communication on one side and steam rail on the 
other, the electric line lying between. 

At Market Street is the commencement of the company’s ter- 
minal grounds, freight yards and repair shops. This is the Port- 
land switching point to other lines, and it is the shipping point 
from rail to boat. Here the company has a dock 1800 feet in 
length, at which the largest ocean going ships that sail up the 
Willamette can load and discharge, and here are also large ware- 
houses for the accommodation of the company’s freight business. 
From this point the line traverses the private right of way of the 
company, following the east bank of the Willamette River for a 
distance of three miles, along the route of which the company not 
only owns its right of way, but also all the water front and 
riparian rights. There is no doubt that in a very few years this 
property alone will be worth as much as the total bonded indebt- 
edness of the company. 

The line then turns eastward, crossing the Oregon City line at 
the Golf Links junction. It also has a way junction at this point 
with the Oregon City Division, enabling it to transfer all cars 
from the Oregon City line to the Springwater route, and vice versa. 
From this point to the Mt. Scott junction the line is not entirely 
completed, as it contains some very heavy excavation work run- 


be bought in this valley at from $3.00 to $5.00 per ton, and now it 
is selling at nearly treble that price. To the east of this valley is 
the immense Eagle Creek timber belt. After leaving the Eagle 
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SCHEME OF TRANSFORMER CONNECTIONS 


Creek Valley the road follows the Clackamas River to Cazadero, 
the point where the company is now installing its water power plant. 

The Cazadero power plant will take probably two years to com- 
plete, and will generate 16,000 horsepower at the lowest stage of 


water. The effective fall will be 
125 feet. Five generators, each of 
capacity of 2500 kilowatts will be 
installed and current will be 
stepped up to 34,000 volts for trans- 
mission to Portland. The rains 
this fall have somewhat interfered 
with the construction work on the 
dam, but everything is in readiness 
to commence operations in the 
spring of the coming year as soon 
as the stage of the water will per- 
mit. The dam now under con- 
struction consists of cribs filled 
with rock, and is partially in the 
nature of a temporary dam, but it 
will be used for a time to raise the 
water to the necessary elevation to 
enter the conduit to the power 
plant, a distance of about a mile 
and a quarter below the dam. A 
quarter of a mile from the intake 
of the conduit the water not used 
by the plant will be dropped back 
into the river, leaving the channel 


below the dam comparatively dry, thereby enabling the company 
to construct the proposed cement dam with security, dispatch and 


economy. 


The company will have three pole lines from Cazadero to Port- 
land, two being for the high tension transmission line and one for 


5 


VAAN Ad 


VAY 


VAAN AVA 


30,000 VOLTS 





IN THREE-PHASE STAR CONNECTION 


vw 


the railway feeders and trolley. 
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34,600 VOLTS IN THREE-PHASE STAR CONNECTION 





The trolley is to be of 4-0 grooved 


copper wire, supported by brackets manufactured by the Ohio 
Brass Company. The feed wire will be carried on a six-pin cross- 
arm on the same poles, while a separate pole line will be used for 


the telephone circuit. All poles 
will be placed on 100-foot centers. 

The steam plant at Boring, 
which is intended ultimately to be 
more in the nature of an emer- 
gency plant in case of accident to 
the transmission lines, consists of 
one Stanley 600-kilowatt, three- 
phase, 12,000-volt, thirty-three- 
cycle, star-connected generator, 
direct connected through a flex- 
ible coupling to a steam - driven 
line shaft, and one 200-kilowatt, 
belt driven, direct current gener- 
ator, with the necessary boilers and 
engines of a sufficient capacity to 
take care of these generators. 
Rope transmission is used between 
engine and line shaft. This is a 
very economical plant to operate, 
as the fuel is supplied from a large 
sawmill nearby, and all the slabs, 
sawdust, edgings, etc., are first 
chopped up by going through a 
‘*hog,’’ whence the fuel is led by 


conveyers to the furnaces. The alternating current generated in 
this plant is transmitted to and utilized by the substation at Gres- 


The transformers used in this installation, which are of standard 
Stanley oil-insulated and water-cooled types of the size indi- 
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EAGLE CREEK BRIDGE UNDER CONSTRUCTION, USING 1 10-FOOT PILING 


cated, are interesting in that they are of special design in order 
to permit their use for either 10,000, 30,000 or 34,600 volts in 
three-phase transmission service. How this is done will be appar- 
ent by reference to the accompanying diagrams. In each instance 
the secondary is formed in a single winding to deliver approxi- 
mately 400 volts in delta connection, as shown in figure 1. The 
primaries, or the high tension sides, are, however, wound in two 
equal or 100 per cent. sections delivering a maximum of 10,000 
volts per section, and in addition each of these sections is provided 
with a 13 per cent. tap, which is obviously equivalent to 1300 
volts on the 13 per cent. tap and 8700 volts on the 87 per cent. tap. 
If, now, the two sections of the primaries of each transformer be 
connected in parallel at their 100 per cent. terminals, and the 
terminals of the three series be connected in delta, the resulting 
current will be at 10,000 volts in three-phase delta connection, 
as shown in figure 2, with the full capacities of the transformers. 
To derive a current of 30,000 volts in three-phase star connection, 
the two sections of each transformer are connected in series by 
their 87 per cent. taps, and upon connecting the three transformers 
in star, as shown in figure 3, the desired results of 30,0co volts 
is obtained, but at the expense of reducing the capacity of the 
transformers by 13 per cent. each, or a total of 39 per cent. for the 
combination. 

Figure 4 illustrates the method of connection to obtain a press- 
ure of 34,600 volts in three-phase star connection with the full 
capacity of the transformers. The mode of connection used is 
apparent that it merely consists in joining the two 1oo per cent. 
sections of each transformer in series. 

The Gresham substation consists of a modern fire-proof building, 
containing an ‘‘S.K.C.’’ rotary converter of a capacity of 400 kilo- 
watts, the line current entering at 11,000 volts stepped down to 400 
volts through three 150-kilowatt transformers, the direct current 
delivered by the rotary being at a potential of 650 volts. This is 
Stanley machinery throughout. ‘The transformers are tapped to 
step down from either of the three voltages named to 400, and will 
eventually be used in connection with the power delivered from 
the water plant at Cazadero. The Eagle Creek substation will be 
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an exact duplicate of the one at Gresham, as stated, and the elec- 
trical machinery and apparatus for its equipment has been ordered 
from the Stanley Company. 

The Portland end of the different divisions is partially fed from 
a steam plant situated in the terminal grounds of the company. 
The equipment of this plant consists of five Babcock & Wilcox 
water tube boilers, rated at 125 horsepower each, and one Corliss 
engine that is belt-connected to a 600-kilowatt direct current 
machine. The balance of the current is purchased from the Port- 
land General Electric Company and fed in at both Oregon City 
and Portland. The Portland plant is also very economically oper- 
ated, as the company procures the sawdust from the different mills 
along the railway line, which on reaching Portland is dumped into 
a large bin, whence it is delivered to the furnaces of the boilers 
by conveyers. 

This entire line is equipped with sixty-pound steel rails, of the 
section of the American Society of Civil Engineers, with a slight 
modification in the angle bar to give more space between the angle 
bar and web to admit of using an Edison-Brown rail bond of large 
cross-section. The roadbed has embankments as high as fourteen 
feet and cuts as deep as twenty-one feet, while the ties are seven 
inches by eight inches by eight feet in dimensions, and spaced 
eighteen ties to the rail. Although this road traverses some ex- 
tremely rough and broken country for the first five or six miles 
from Portland, the heaviest curvature is but 3 degrees and the 
maximum grade is but 1 per cent. This is certainly something 
new in the way of railroad construction through an undeveloped 
territory, but the company has evidently figured that the extra 
cost will be more than compensated for by the reduced operating 
expense. On this division alone the entire capacity of the differ- 
ent lumber mills exceed 600,000 feet board measure per day, show- 
ing a further important source of revenue from its freight depart- 
ment. 

The principal matter of interest to engineers in the structural 
line of the railway are the bridges crossing Deep Creek and Eagle 
Creek. The latter is 110 feet above the water with single piling, 
the piles being driven four piles to the bent for elevations of fifty 
feet, six piles to the bent for elevations from fifty to eighty feet, 
and seven piles to the bent for elevations from eighty to 110 feet, 
which is probably the highest pile bridge with single lengths of 
piling in the United States. These bridges have proved extremely 
free from vibration during tests made with trains of cars of 100,000 
pounds capacity each, travelling at a high rate of speed. 

The equipment of the road is modern in every particular, with 
air brakes on all passenger and freight cars. All cars over twenty- 
five feet in length are equipped with General Electric 57 motors; 
under this length, Stanley SKC 401 motor equipments are used. 
The freight cars are equipped with General Electric 72 motors, 





A STANDARD CAR OF THE OREGON CITY LINE 
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with the exception of one car which is equipped with four General 
Electric 57 motors. The company is now experimenting with a 
freight motor car sixty feet long, intended for the transportation 
of saw-logs, heavy timbers and other freight, which can be expe- 
ditiously loaded and unloaded, and in it, it is intended to eliminate 
the necessity of carrying dead weight to get traction. This car 
was used by the company very extensively during the past sum- 
mer for the transportation of gravel for ballasting and other im- 
provements, and worked successfully with a train of seventeen 
Rodger ballast cars of a capacity of twenty-two cubic yards each. 
All the passenger cars on the Springwater Division are compart- 
ment cars, one end being for passengers and the other to be used 
either as a smoking compartment or for express matter. These 
cars are fifty feet long, and use Brill No. G-27 trucks. 

The use of the ‘‘S.K.C. 4o1’’ railway motor in the equipment of 
many of the cars of this system marks its advent in important 
electric railway work of the coast, in consequence ot which a 
particular reference to its especial features is pertinent. 

The frame is approximately cylindrical in shape and is divided 
horizontally into halves, which are held together by four bolts. 
On the side farthest from the axle there are two eye-bolts on the 
lower half fitting over hooks cast in the upper half. The lower 
half can be swung down by taking out the two bolts nearest the 
axle, leaving it hanging on the two eye-bolts and their hooks. If 
it is desiréd to remove the lower half entirely, all four bolts are 
removed and the lower frame dropped into the pit by suitable 
jack or tackle. The pole pieces are made up of soft laminated 
steel punchings, riveted together and attached to the frame by 
bolts passing through the frame and tapped into a large rivet in 
the center of the pole piece. Each pole piece has a flare or offset 
at the armature end, which, besides holding the field coil in place, 
also effects the distribution of the magnetic flux entering the arm- 
ature, which results in the best commutation. 

The armature bearings are babbitt-lined cast-iron shells of ample 
size, the commutator bearing being six and one-eighth inches long 
and the pinion bearing seven and three-quarters inches, so that 
the wear of bearings, which has been such a frequent source of 
trouble, is here reduced to a minimum. They are held in place by 
bearing caps bolted to grease boxes cast in the upper half of the 
frame. The caps themselves are entirely separated from the lower 
half of the frame, so that the lower half may be removed, leaving 
the armature supported by the upper half. If desired, however, 
the caps may be removed before the frame bolts and the armature 
lowered with the upper half of the frame. The caps are deep and 


hollow, furnishing ample oil cellars, and the bearings are kept 
lubricated by wicks bearing against the shaft. Grease boxes fitted 
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with spring-closed covers are cast in the upper half of the frame 
and project over the bearings, furnishing an additional source of 
lubrication in case the oil runs out or the bearing begins to heat 
from other causes. A space is left batween the bearing cap aud 
the frame, through which projects the oil guard on the armature 
shaft. Any oil escaping from the bearing is thus thrown outside 
of the motor and prevented from reaching or injuring the field 
or armature. The axle bearings resemble the armature bearings 
in their general construction. The field coils are wound of square 
wire thoroughly insulated, and the method of bringing out their 
terminals is a feature which will be appreciated by those who 
have had experience in the repairing of street railway motors. 
The inner end of each coil is attached to a flat flexible copper 
strip, which is brought out through the insulation and the strips 
from adjacent coils clamped together. The cuter end of each coil 
is attached to a rubber-covered flexible wire several feet in length. 
These rubbers are brought through appropriate holes in the frame 
and are attached to the car wiring on the outside, thus removing 
the danger of broken field wires at the terminals inside of the 
motor and making it impossible for a repair man in replacing the 
coils to connect them in wrong odor. The coils after winding are 
dried in an oven, and while hot dipped in an insulating com- 
pound, which fills the spaces between the wires and prevents the 
entrance of oil or moisture. The coils are then wrapped in layers 
of rope paper, mica and tape, with leatheroid protection where 
there is a liability of chafing, and are finally thoroughly jap- 
panned and baked. The experience of the Stanley Company 
in the insulation of high-voltage coils insures the very best re- 
sults in insulation of both field and armature coils. 

The armature is unusually well ventilated. 
allel to the shaft, allow the air to enter the body of the armature, 
and ventilating ducts, perpendicular to the shaft, allow the heat 
to escape from the interior of the iron. 
of armature core and teeth are so proportioned as to insure good 
commutation at heavy overloads, and the ample ventilation pro- 
tects the insulation from injury by reason of these overloads. The 
armature coils are form-wound, dipped and thoroughly insulated 
with oiled linen and tape. 
place lie in grooves below the general surface of the armature, so 
that even if the bearings wear down, the face of the iron protects 
the armature bands from injury, thereby avoiding a source of 
trouble frequently experienced in earlier types of motors. 

The commutator is carefully designed and solidly constructed. 
The bars are clamped together in a jig with micanite insulation 
between, and baked to soften 
cementing material. The clamping screws are then tightened 
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THE ‘‘S.K.O0. 400’’ KILOWATT ROTARY AT BORING 


and the bars drawn solidly together. The ends are then turned 
to gauge and the insulating heads and end clamps fitted into 
place, after which it is again baked and the end clamps set up 
and locked into position. 

A neat cover over the commutator permits inspection of the 
same and replacing of brushes. Another hand hole at the bottom 
of the motor allows inspection from below. This hole is fitted 
with a ventilated cover filled with a sponge, which prevents the 
entrance of dust, but allows any water in the bottom of the motor 
to escape. 

The motor is not water-tight in the sense that the entrance of 
water into its interior is absolutedly prevented. The object has 
been to design a well-ventilated motor from which the heat from 
the interior, as well as any water, can readily escape. There are 
ventilating spaces under the cover of the motor, as well as at the 
opposite end, through which the air can enter the armature body 
to be thrown out through the perpendicular ventilating ducts in 
the armature. Ventilation ducts are also provided in the pole 
pieces, corresponding to those in the armature, an a:rangement 
which results in a very free circulation of air in the interior of 
the motor. 

The officers of the company are W. H. Hurlburt, president, 
who resigned the position of general passenger agent of the Oregon 
Railway and Navigation Company to accept the presidency of The 
Oregon Water Power and Railway Company. J. Frank Watson, 
vice-president, president of the Merchants National Bank of Port- 
land. F.S. Morris, treasurer, of the firm of Morris Bros. & Chris- 
tensen, formerly Morris & Whitehead, bankers. William T. Muir, 
secretary, who was in the employ of the Southern Pacific a num- 
ber of years in its legal department of the Oregon and California 
branch. G.I. Brown, chief engineer, who has been identified with 
the business management and engineering of a number of suc- 
cessful enterprises, both on the coast and in the East. Daniel 
Grant, auditor, formerly with Chas. C. Moore & Co. W. Tiffany, 


superintendent, formerly with the Oakland Transit Company. 
G. C. Fields assistant superintendent, who has had charge of the 
freight department since the first organization of the road by the 
East Side Railway Company. 
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ALTERNATING CURRENT VERSUS DIRECT CURRENT 
TRACTION SYSTEMS. 

N interesting paper on the above subject, and which will 

be given in abstract in the February issue of THE JouR- 

NAL, was recently read by P. M. Lincoln before the elec- 

trical section of the Canadian Engineers’ Society, Montreal, in 
which the writer takes up the consideration, among other things 
of the single phase alternating current motor for railway work in 
contrast to prevailing direct current systems. The figures therein 
given constitute an interesting estimate of the cost of equipping 
an interurban road sixty miles in length; first with the direct 
current third rail system, and secondly by the Westinghouse 
alternating current system. In these estimates the cost of the 
electrical equipment of the power houses is practically the same 
for both systems, and the cost of the high tension lines is slightly 
higher for the alternating current system. In the substations, 
however, the economy of the alternating current system first 
becomes apparent, as one less substation is possible by its use, 
because high tension current may be fed directly into the trolley 
system. The item of rotary converters is also eliminated, the 
switchboards are cheaper, and, in brief, the alternating current 
system shows a saving of $30,000 over the direct current system 
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THE “S.K.C. 401” 


in these and similar items. In overhead equipment a saving of 
over $90,000 is estimated; but to offset these gains the alternating 
current car equipment is about $40,000 greater than in the direct 
current system; but the the total cost of the complete equipment, 
however, shows a difference of about $68,500 in favor of the alter- 
nating current system. 

In commenting upon this paper, it may be noted that it is now 
generally conceded that in the development of the electric rail- 
way which is to come, namely, the building of long distance roads 
comparable in extent to the steam roads of the country, some 
form of alternating current motor is essential in order both to 
overcome the present limitations of voltage of the direct current 
system and also to avoid the use of rotary transformer substations. 
While the rotary transformer has been perhaps the most impor- 
tant factor in developing long distance electric railroading up to 
the present time, it now seems apparent that its limit of useful- 
ness has been reached, and if greater distances are to be achieved 
in future electric railway construction both the high first cost 
of the rotary transformer substation as well as the high cost of 
attendance which it entails, must be avoided. 
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ARLY in 1902 the Market Street Railway Com- 
pany, the San Francisco and San Mateo Railway 
Company, the Sutter Street Railway Company 
and the Sutro Electric Railway Company were 
consolidated, and the combined company has 
taken the name of the United Railroads of San 
Francisco. Before the consolidation took place 
it had already become apparent to the Market 
Street Railway Company, which was the largest 

of the above-mentioned systems, that more power was needed in 
order to give the city of San Francisco a good street railway ser- 
vice. After the consolidation the need of a large central station 
became still more apparent, and the plans which had been made 
for the Market Street Railway Company were broadened so as to 
be adapted for the entire system. 

At that time the United Railroads derived their power from 
the following sources: 

I. From the Bryant Street power house, which has an equip- 
ment consisting of four 1400-horsepower engines, each being 
direct connected to two 400-kilowatt Siemens & Halske generat- 
ors; two 600-horsepower engines, each belt connected to M. P. 
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200-kilowatt generator, and two 300-horsepower engines, each belt 
connected to a M. P. 200-kilowatt generator. 

2. From the Carl Street power house, which has an equipment 
consisting of a 250-horsepower and a 500-horsepower engine, 
either one of which may drive a jack shaft, to which are belted 
four M. P. go, one M. P. too and one M. P. 270 kilowatt gener- 
ators, 

3. From the Oak Street and Broderick Street power house, 
which contains a 750-horsepower engine, belt-connected to one 
M. P. 225, one M. P. 200, and two M. P. go-kilowatt generators. 

4. From the Sutro power house, which contains one direct- 
connected 400-kilowatt and one direct-connected 200-kilowatt gen- 
erator. 

5. From a power house rented from the Pacific Power Com- 
pany, having an output of about 600 kilowatts. 

6. From the Independent Electric Light and Power Company, 
which furnishes about 1600 kilowatts. 

It will at once become apparent that the operation of so many 
small plants is expensive. Besides more power is needed, as San 
Francisco is growing very rapidly. More cars are being added to the 
old lines, extensions are being made and new lines are being built. 





THE NORTH BEACH POWER STATION OF THE UNITED RAILROADS OF SAN FRANCISCO JUST BEFORE COMPLETION 
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Plans were, therefore, made for the new central power station 
and three substations, which will be hereafter fully described, and 
which are now partially finished. It is intended when the new 
plant is fully completed to close all the stations except the Bryant 
Street station. The city will then be divided into districts, which 
will be supplied with power in the following manner: 

The main power station is located at North Beach. The alter- 
nating current is transmitted at 12,300 volts (1) to a substation at 
Turk Street and Fillmore Street, which supplies all lines north of 
Market Street with power; (2) to a substation at Geneva Avenue 
and San Jose Avenue, which supplies all lines south of Thirtieth 
Street to the cemeteries; (3) to a substation at Millbrae, which 
supplies the suburban line from the cemeteries to San Mateo. 
The direct-current station at Bryant Avenue supplies all lines 
south of Market Street to Thirtieth Street. 

The building for the main power station is located in that sec- 
tion of the city known as North Beach. It is on the southeast 
corner of Beach Street and Buchanan Street, and occupies only a 
portion of the two blocks owned by the company. On the east 









N.B. The grade is six Inches below y 
Lor level at this corner. 
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of concrete, sixty-three feet long, twenty-four feet wide and fif- 
teen feet deep. The walls are built of brick and cement. The 
floors are of I-beam construction, arched with the Roebling sys- 
tem of fire-proofing. The roof trusses are steel, resting on gran- 
ite caps. The roof is covered with the best quality of California 
slate. The chimney is of brick. It stands some distance from 
the main building, being connected to it by a flue ten feet wide 
and forty-feet high, in which provision has been made for forced 
draft, sbould it become necessary to use coal. The chimney is 
152 feet high and fourteen feet eight inches inside diameter, and 
is lined about half-way up with firebrick, behind which an air 
space has been left. 

The engine room is forty-eight feet by 287 feet. The machine 
shop is forty eight feet by forty-five feet. The boiler room is 
fifty-eight feet six inches wide and 331 feet long. Both engine 
and boiler rooms are forty-three feet high from floor line to bot- 
tom of trusses. The building was constructed by contract, although 
the foundations were built by the railway company, under the 
supervision of H. H. Lynch, late superintendent of construction. 


Scale, }'=6 Feet. 





Top of Concrete 


Laguna St, Elevation. 
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EXTERIOR ELEVATIONS OF THE NORTH BEACH POWER HOUSE OF THE UNITED RAILROADS 


side of Buchanan Street the building occupies a space of 113 feet 
six inches, and on the south side of Beach Street 337 feet. 

The Beach Street side of the building faces the San Francisco 
Bay, a short distance east of the Golden Gate. The site is par- 
ticularly adapted for a power house, as condensing water is taken 
from the bay about 400 feet from the power house. There is also 
a large wharf about two blocks distant, where fuel oil or coal can 
be landed. The entire building is on a beach sand and gravel 
foundation. It may be thought that, owing to the close proxim- 
ity of Golden Gate, the wind storms from the Pacific Ocean might 
effect conditions, but such is not the case, as the building is well 
sheltered. 

The building is one of the most modern of its kind, great care 
having been taken in the selection of material and mode of con- 
struction. The materials used in construction are concrete, brick, 
steel, iron and slate, thus making it thoroughly fireproof. All the 
foundations, including those of the engines and boilers, were put 
in by the company, and are made of the best material money 
could buy. The foundation for one engine alone is a solid block 





At present there are installed four batteries of Babcock & Wil- 
cox boilers. The foundations are laid, however, so that four more 
batteries can be added in the future. The boilers are single 
deckers, and have a capacity of 2500 horsepower to the battery. 
They have been fitted up with oil burners, but provision has been 
made in the foundations for ash pits, should it become necessary 
to burn coal. 

The fuel used is California crude petroleum. This oil comes 
from Bakersfield, Kern County. The supply of oil is stored ina 
main storage tank, situated on the corner of Laguna and North 
Point Streets, about 150 feet from the power house. This tank is 
twenty-seven feet high, eighty feet in diameter and has an ap- 
proximate capacity of 1,500,000 gallons. It is built of seven- 
sixteenth-inch steel boiler plate, on a sand foundation. At the 
present time the oil is pumped directly from oil barges at the 
wharf to the main tank through a five-inch pipe, but later on 
eight-inch pipe lines will be laid through the city from the stor- 
age tanks of the Associated Oil Company, at Seventh and Berry 
Streets and Bay and Montgomery Streets, to this main tank. On 
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ccount of the steep grades this power house cannot be reached The feed water is supplied from the water mains of the Spring 
with the regular electric oil-tank car with which the company Valley Water Company. In order to keep this expense at a mini- 
supplies its other power houses, but a route will probably be estab- mum the water from the surface condensers is filtered and used 
lished in the future so that this may beaccomplished. Thiswould again. The filter was designed by the Union Iron Works and is 
give the company four independent methods of supplying fuel oil of a simple nature. It consists of a number of felt strainers, 
to this power house. which catch the scum and oil. The strainers can be taken out of 
The main storage tank is connected by independent five-inch the filter one at a time, cleaned and returned without interfering 
pipes and Dow pumps to two auxiliary feed tanks. These tanks with the process of straining. 
have a capacity of 20,000 gallons each. They are built of one- The station at the present time is equipped with four sets of 
quarter-inch steel boiler plate, and are in a building separate from Green economizers, having 480 tubes each. When completed the 
the main building. They are so situated with reference to the station will have eight sets of economizers. The piping is so 
boilers as to require the least amount of piping. Each tank is arranged that any one of the four economizers can be used with 
connected independently to each furnace by pipes. The oil is any one of the four batteries of boilers. 
distributed to the furnaces from the auxiliary tanks by the Na- The plant is designed for four engines, two of which are now in 
tional Oil Company’s system. All tanks are equipped with heat- use. They are of the vertical marine type, and were built by the 
ing coils, so that the oil can be heated with exhaust steam when- Union Iron Works of San Francisco. They are triple-expansion, 
ever necessary. with thirty-two-inch, fifty-two-inch and eighty-inch cylinders and 
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SUCTION PIPES FOR CONDENSING WATER 


forty-two-inch stroke. They are built fora a working pressure 
of 200 pounds, at a speed of 136 revolutions per minute. Their 
normal capacity is 4080 horsepower each, but they are built for an 
overload of 25 per cent., so that the entire output of the plant 
when completed will be over 20,000 horsepower. It may be stated 
here that these engines are the largest stationary engines that 
have ever been built or used on the Pacific Coast. 

The condensers are known as the marine type surface con- 
densers. They are fitted up with 3034 tubes, 3-inch in diame- 
ter, and have a cooling surface of 7200square feet. Arrangements 
are made by means of a tap in the exhaust pipe so that they can 
be used as jet condensers. The air pump cylinder is thirty-four 
inches in diameter, with a twelve-inch stroke, 
and is designed so that it can handle a large 
volume of water when the condenser is used as 
a jet condenser. The water used for condens- 
ing, which at low tide is eight feet deep, is 
pumped from the bay, through two thirty-inch 
pipe lines, laid on a pier. The pump is elec- 
trically driven and is at the end of the pier. 
The discharge pipe is the same size as the suc- 
tion pipe, and is also built out in the bay in the 
same manner. It does not extend out so far, 
however. The suction pipes are provided with 
man-holes every 100 feet for cleaning. The 
suction bonnet has thirty-seven five-inch valves 
and a brass strainer. A crane is provided for 
lifting the strainer out of the bay for cleaning 
purpose. The entire condensing water outfit 
is made in duplicate, so that no engines will 
have to shut down when any repairs are made 
or cleaning is being done. 

Each engine is direct connected to two 
twenty-two-pole, 1200-kilowatt, 136 revolutions 
per minute, 13,200-volt, twenty - five-cycle, 
three-phase, General Electric, revolving field 
generators. 

The fields are excited by a M. P., six-pole, 
109-kilowatt, 500 revolutions per minute, 125- 
volt exciter driven by a six-pole, 150-horse- 
power, 500 revolutions per minute, 350-volt 
induction motor when under light load. Under 
full load the fields are excited by a M. P. 
eight-pole, 200-kilowatt, 500 revolutions per 
minute, 125-volt exciter, driven by a six-pole, 
300-horsepower, 500 revolutions per minute, 
350-volt induction motor. For starting pur- 

poses the fields are excited by one M. P. six- 
STANDARD . : 
TRANSMISSION PoLE Ole, seventy-five-kilowatt, 250 revolutions per 
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minute, 125-volt exciter, driven by an engine. There are two air- 
blast transformers in the station for the induction motors driving 
the exciters and blowers. They are three-phase, twenty-five-cycle, 
150-kilowatt and 300-kilowatt, 13,200-370-volt air-blast machines. 
The two motors driving the fans are of the type known as I-four- 
pole, two-horspower, 750 revolutions per minute, 350-volt induc- 
tion motors. 

The station contains eight General Electric motor-controlled 
oil switches. Four of these are connected to the generators, two 
to the outgoing lines and the other two to the exciter panels. The 
switchboard contains four generator panels, two outgoing line 
panels, two induction motor panels for the exciters, three exciter 
generator panels, one exciter feed panel controlling four gener- 
ators, two blower motor-starting panels and two induction motor- 
panels. Each panel is equipped with suitable disconnecting 
switches, instruments, etc. 

The entire electrical equipment of the main building and of 
the substations was made and equipped by the General Electric 
Company. An electric traveling crane with a capacity of thirty 
tons has been installed so that any part of generators and engines 
can be easily handled. The machine shop is equipped with 
lathes, drill presses and other necessary machines, all electrically 
driven. 

The transmission line work is in charge of S. L. Foster, chief 
electrician of the company, and is constructed in a thoroughly 
up-to-date manner. 

The line is run from the North Beach power house to Fillmore 
Street, a distance of several blocks, and thence, via Fiilmore 
Street, to Turk Street, where the first substation is located. This 
snbstation is a distribution point for the transmission lines to the 
other two substations. From the Turk Street and Fillmore Street 
substation the transmission lines are run along Church Street, 
Sixteenth Street, Guerrero Street, San Jose Avenue, Thirtieth 
Street, Chenery Street, Diamond Street and San Jose Avenue. 
The distance from the main power station to the Turk Street 
and Fillmore Street substation is about 10,000 feet, to the Geneva 
Avenue and San Jose Avenue substation, 31,000 feet; to the Mill- 
brae substation, 85,000 feet. 

The poles are square-sawed redwood, fifty feet high, sixteen 
inches by sixteen inches at base and ten inches by ten inches at 
top. They are set in concrete after having been given a heavy 
coat of crude oil. The cross-arms are of Oregon pine, four inches 
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FRONT ELEVATION OF THE FILLMORE STREET SUBSTATION 
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The Turk Street and Fillmore Street 


stations substation is forty-five feet by 109 feet, 
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bAGuUNe 0€ La wencer | Brooksville to Holy Cross (New Depot) 933.3 ft. The Geneva Avenue and San Jose 
3 as Holy Cross * Baden 6065.5 « . ° 
PAS : hes i Catinie 8297.01" Avenue substation is forty feet by 
‘ SHO CANADA DE GUADALUPE Tanforan « San Bruno 3964.6 « i 
: iidcadesiiaaaieae tex Sonn oc ilies selene seventy-five feet. These substations 
tt a. : . . . 
\ Millbrae Burliugume 13556.2 « are entirely fireproof, being built on 
Burlingame + San Mateo 9727.6 « > : 
Brooksville «- San Mateo 56,152.61 «: the same general lines as the main 
56,152.61 ft. = 10.635 miles ; i 
einen Pr ieee power house, with the exception that 















SPUR TO ABATTOIRG 


ROUTE OF THE SAN MATEO EXTENSION OF THE UNITED RAILROADS 


by six inches by five feet five inches and four inches by six iaches 
by seven feet five inches. The poles are painted a dark green. 
The cross-arms are painted a bright yellow, to conform to a city 
ordinance pertaining to high-tension lines. 

There are two circuits from the main station to the first substa- 
tion, each consisting of three No. 0oo solid, triple-braided water- 
proof wire. Each of these circuits are on one side of the pole, 
having one wire on the upper or shorter and two wires on the 
lower cross-arm. From the first sub-station there are two circuits 
of three No. o wires each. One of these circuits will end at the 
second substation and the other goes to the third substation. 
Both of these circuits are on the same poles. 

Iron pins with porcelain bases are used. The insulators are 
known as the Locke No. 100 brown porcelain, single-petticoat in- 
sulators. They have been tested to 50,000 volts. 
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concrete instead of to board strips, 
as in the main power house. 

The present equipment of the Turk 
Street and Fillmore Street substation 
consists of six ten-pole, 750-kilowatt, 
300 revolutions per minnte, 600-volt 
compound-wound rotary converters; 
eighteen twenty-five-cycle, 13, 200-440- 
volt air-blast transformers; three- 
blower motor sets, each consisting of 
one I-four-pole, five-horsepower, 750 
revolutions per- minute, 350-volt 
motors and one fifty-inch blower. 

There are ten motor-controlled oil 
ky switches, six being connected with 
™ the rotary converters, two to the in- 
wuery OD coming lines and two to the outgoing 
lines. The switchboard has two 
panels for incoming wires, two for 
outgoing wires, six for rotary con. 
verters for the alternating, and six 
for the direct current, six for rotary 
starting motors, three for the blower- 
starting motor and thirty for direct- 
current feeders. 

The equipments of the Geneva 
Avenue and San Jose Avenue stations consists of three six-pole, 
500-kilowatt, 500 revolutions per minute, 600-volt compound- 
wound rotary converters; nine twenty-five-cycle, 185-kilowatt, 
13,200-440-volt air-blast transformers; two blower sets, each con- 
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SECTION OF DOUBLE TRACK ROADBED 


sisting of one I-four-pole, five-horsepower, 750 revolutions per 
minute, 350-volt motor, and one fifty-inch blower. The switch- 
board has the necessary panels for the rotaries, alternating cur- 
rent lines, etc., and also four panels for direct current feeders. 
The equipment of the Millbrae station is detailed later. 

With the extension of the system of the United Railroads of 
San Francisco from Holy Cross Cemetery to San Mateo, the pro- 
moters of the original San Francisco and San Mateo Electric Rail- 
road Company have witnessed the realization, albeit attained by 
others, of their conception of an all-electric line between the heart 
of San Francisco and the charming suburb of San Mateo. Here- 
tofore the residents of the latter city who attended to business in 
San Francisco were obliged to rely solely on the steam train ser- 
vice of the Southern Pacific Company as a means of transporta- 
tion, and although this service was fast and comparatively frequent, 
it was by no means satisfactory in that missing a train in the 
morning would mean a wait of an hour or so, while shoppers to 
the city who lived in San Francisco were obliged to devote a 
whole day to the trip. Theater-goers were forever sparring with 
the time of departure of the last train, and to miss it would mean 
spending a night in San Francisco, with incidental hotel expenses. 
In addition to these shortcomings, ten or fifteen minutes in ad- 
ditional time would be spent in traveling on street cars in the city 
before one’s place of businesscould be reached. In fact, the steam 
service, though good for its kind, could stand no favorable com- 





January, 1904] 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 39 





SCENES ALONG THE SAN MATEO EXTENSION 


A TYPICAL VIEW OF THE TRACK AND TRANSMISSION LINE 
AT THE TANFORAN RACE TRACK 

SPANISH ARCHITECTURE IN THE MILLBRAE STATION 

A LONG FILL JUST OUTSIDE OF SAN MATEO 





parison with the service to be rendered by electric cars, with their 
perfect flexibility, that has been so evident in every instance wherein 
electricity has come into competition with steam as a means of trans- 
portation to suburban localities. 

Millbrae, situated some thirteen miles southeast by south of San 
Francisco, and about one-quarter of the way to San Jose, prac- 
tically marks the beginning of that magnificent stretch of country 
reaching beyond Palo Alto, which is famous as containing the mag- 
nificent homes of the many Californian millionaires whose deeds and 
wealth have made their names known throughout the world. About 
these grand old estates wealth and society have gathered, with 
the result that from San Mateo to Palo Alto may be found superb 
country places which may be regarded as being to San Francisco 
what Newport is to New York. There exists throughout the entire 
line of the electric road a closely populated region which abounds in 
diversified means of enhancing the patronage of the line. In San 
Mateo County, just across the border line of the City and County of 
San Francisco, are located the principal of the city cemeteries, con- 
sisting chiefly of Mount Olivet, Salem, Home of Peace, Cypress 
Lawn, Sherith Israel, Hills of Eternity, Emanuel and Holy Cross 
Cemeteries. Beyond is the Tanforan racetrack, nearby which are the 
abbattoirs and various manufacturing industries of Baden lying along 
the San Bruno canal; then follow the towns of San Bruno, Millbrae 
and Burlingame before the city of San Mateois reached. The electric 
line of the San Francisco and San Mateo Electric Railway Company 
has been running through from the city to Brookville, which is in 
reality but another name for Holy Cross Cemetery, for several years, 
but it has only been since the absorption of the company named by 
the United Railroads of San Francisco that it has been finished on to 
San Mateo, as eriginally projected. It is the purpose of the present 
company to extend the road from San Mateo first to Palo Alto and 
then to San Jose in the near future. When the United Railroads 
took possession of its various railway properties in San Francisco, 
among them it acquired, as heretofore intimated, the partially com- 
pleted line to San Mateo, eleven miles of which had been finished, 
and of these eleven miles about four miles were in the city proper. 
The new extension to San Mateo has a length of practically 10.6 
miles further, all of which has been built through a private right of 
way, with the exception that from Burlingame to San Mateo fran- 
chises have been secured to run on the streets. 

A map of the double track with cross-overs, switches, etc., from 
Holy Cross to San Mateo, and a sectional drawing showing roadbed 
construction, are presented. The ties are redwood, six inches by 
eight inches by eight feet. They are placed two feet six inches from 
center to center. The rail is a seventy-two pound T-rail, on the pri- 
vate right of way. The joints are cast-welded, with an expansion 
joint every 1000 feet. Each cast-weld weighs 110 pounds. In the 
town of San Mateo a nine-inch girder rail is used. With the excep- 
tion of a slight grade in San Mateo the interurban line is practically 
level. Several views, reproduced from photographs, illustrate typical 
cuts and fills. Except in San Mateo the entire interurban line is 
heavily ballasted with crushed rock. Track centers are thirteen feet 
and the gauge is standard. 

Wooden side-pole construction is used on the entire interurban 
section. The poles carrying high-tension wires are seven inches by 
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PLAN OF THE MILLBRAE SUBSTATION 
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EXTERIOR AND INTERIOR VIEWS CF THE MILLBRAE SUBSTATION 


seven inches at the top, thirteen inches by thirteen inches at 
the base, and thirty-five feet long. The other poles are eight 
inches by eight inches at the top, twelve inches by twelve inches 
at base, and twenty-five feet long. They are all of redwood, and 
the portion which extends into the ground was coated with crude 
oil. They are painted a dark green, with a mixture of linseed oil, 
yellow ochre and lamp black. 

The cross-arms are all made of Oregon pine, those carrying the 
high-tension-wires being four inches by six inches by five feet, 
and four inches by six inches by seven feet. The three high-ten- 
sion wires are arranged in a triangle on one side of the pole, 
making it possible to add another set if it is desired. One wire 
is carried on the upper cross-arm and two on the lower. The wire 
is No, oand is triple braided, waterproof. The Locke No. 100 
brown porcelain, single petticoat, iron pin insulators are used. 
The cross-arms carrying the feeder wires are four inches by six 
inches. Steel pin porcelain insulators are used. There are at 
present five feeder wires from Millbrae substation, all being 500,- 
ooo circular mils. The trolley wire is No. 00 hard-drawn copper. 
The span wires are five-sixteenths-inch galvanized iron strand 
wire. The ears are all soldered. The construction work on this 
line follows the same high standard as that adopted on other 
parts of the system. 

Power is furnished to this line as follows: From the ferries to 
Thirtieth Street the Bryant Street power house furnishes direct 
current at 550 volts; from Thirtieth Street to Holy Cross the Geneva 
Avenue substation supplies the power, and from Holy Cross to 
San Mateo the Millbrae substation is depended upon. The latter 


section, supplied by the Millbrae substation, includes almost all the 
interurban portion of the road, although the Geneva Avenue sub- 
station has sufficient capacity to supply both the suburban and 
interurban sections, and enable the Millbrae substation to be closed 
down when the rush hours are over, but this necessitates trans- 
mitting power for about fourteen miles. It is being done, how- 
ever, with fair success, through the aid of sufficient feed wire and 
a good return circuit employing cast-welded joints. 

The Millbrae substation, illustrated herewith, is a substantial 
fireproof, red brick building, forty feet by seventy-five feet. The 
walls and foundations are built of brick and cement, the floor is 
of concrete, and the roof is covered with best quality California 
slate, nailed on cinder concrete. The station is well lighted by 
large windows. The walls and ceilings are painted with light, 
harmonious colors, thus presenting an inviting appearance. A 
waiting room is provided for passengers in the basement, the floor 
of which is on a level with the track. A toilet room, lockers, 
telephone booth, desk, neat work benches, supply closets, etc., 
are provided for the comfort and convenience of the men operat- 
ing the plant. 

The station is equipped at the present time with two six-pole, 
500-kilowatt, 600-volt compound wound rotaries, operating at 500 
revolutions per minute; two sets of three each of twenty-five- 
cycle, three-phase, 185-kilowatt, 13,200-440-volt air blast trans- 
formers; one blower set, consisting of one four-pole, two-horse- 
power, 350-volt induction motor, directly connected to a Buffalo 
Forge Company forty-inch blower, operating at 750 revolutions 
per minute; two motor controlled oil switches, operated from a 
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POWER CIRCUITS IN WIRING PLAN FOR FORTY-FIVE-FOOT CAR 


storage battery in the basement; two reactive coils, connected on 
the low-tension side of the transformers, and switchboard with 
the usual complement of instruments, circuit breakers and 
switches. The Geneva Avenue substation is a counterpart of the 
one at Millbrae, with the exception that it contains three 500-kilo- 
watt rotaries. 

There are five feeders going out from the switchboard, all being 
500,000 circular mils. There is room enough in the station to 
double the present equipment, if it is desired. 

Alternating current is transmitted to Millbrae substation from 
the main power plant of the United Railroads at North Beach at 
13,200 volts, over a distance of about 85,000 feet. At Millbrae the 
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each post are plated with steel. The roof is 
covered with No. 8 cotton duck, well laid in 
white lead and painted with three coats of 
“Trolley Top.”’ 

The platform sills are made of six-inch chan- 
nel iron, bent to the required shape and bolted 
to longitudinal sills. The bumpers are of three- 
and-one-half-inch by six-inch by three-eighths- 
inch angle iron, with draw-bar cup set in. The 
dashers are made of No. 12 soft steel. The steps are covered with 
Universal safety treads. Vestibules are equipped with Wood fold- 
ing gates, and the doors are of the mutually operating sliding 
type, having an opening of thirty-six inches. They are one and 
one-quarter inches thick and made of cherry. 

The sashes are made of cherry, so arranged that they can be 
dropped and a small trap or shelf closed over them, thus not only 
hiding them, but also preventing passengers from throwing paper, 
etc., in the openings. 

The ventilator sashes are glazed with chipped glass, and are 
hinged on the ends, so that by operating a small brass handle two 
at a time can be thrown open. The seats are of the Hale & Kil- 




















WIRING PLAN FOR LIGHTING FORTY-FIVE-FOOT CAR 


current is stepped down to 440 volts and then converted into 
direct current at 550 volts. The entire electric machinery is of the 
General Electric type. 

For the purpose of blowing out the rotaries a ten-horsepower, 
550-volt, 2100-revolution Christensen automatic motor compressor 
has been installed. 

A traveling crane, with aneight-ton Yale & Towne triplex tackle 
block for handling machinery, is also a part of the substation 
equipment. 

The cars are of the monitor deck pattern, with drop sash, cross 
seats, smoking compartment and vestibuled ends. They were 


burn walkover type, upholstered with rattan, and have a grab 
handle on the back. They are thirty-seven and three-quarter 
inches long and eighteen inches wide. A novel feature is in- 
troduced to keep people from sliding off the ends of the seats, 
and also providing more seating capacity on the seat by having 
a concave casting on the end, extending about three inches above 
the seat. This casting can be seen on the seats in the interior view 
of the car presented herewith, and it does not interfere with pas- 
sengers, but adds greatly to their comfort. The aisle still has a 


| width of twenty-seven inches, so that these castings do not cut 


down this space to any extent. The legs of the seats are bent 


built by the Laclede Car Company, of the following dimensions:§ toward the sides of the car, leaving a space under the end for 


Length over all, forty-five feet nine inches; length over body, 
thirty-four feet four inches; width over sills, nine feet; width over 
belt rail, nine feet two and one-half inches; width over drip board, 
nine feet six inches; width over steps, nine feet eight inches; height 
of car from bottom of bolster to top of trolley board, nine feet 
four inches; bolster centers, twenty-three feet. 

The framing of the car is made especially strong. The side 
sills are long-leaf Southern pine, four and three-quarter inches by 
seven and one-half inches, plated on the outside clear around the 
sills with five-eighths-inch by six-inch steel plate. On the inside 
the sills are plated with six-inch channel iron. The two center 
longitudinal sills are eight-inch I-beams filled with wood. The 
end sills are four-and-three-quarter-inch by seven-and-one-half- 
inch Southern pine. The longitudinal sills are joined to end sills 
and plates with angle-irons securely bolted. The whole frame- 
work is securely cross-braced and tied together with eleven three- 
quarter-inch tie rods. The posts are all of straight grained white 
ash. The corner posts are three and three-quarter inches thick, 
and the side posts three and one-quarter inches thick. There are 
four ash ribs between every two posts. The panels are of one-half- 
inch dried poplar. All posts are fastened at the top to letter board 
by means of malleable iron angle brackets. The car lines over 
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packages. There are eighteen seats in the main compartment and 
six in the smoking compartment. ; 

The interior of the car is finished with selected cherry and the 
ceilings covered with three-ply bird’s-eye maple veneer, deco- 
rated with a single stripe of aluminum leaf. 

There are twenty-five thirty-two candle power lamps used for 
lighting, twelve being placed along the sides, six on each side, and 
three three-light clusters on the ceiling of the main compart- 
ment, and one two-light cluster in the smoking compartment. 
There are also two lamps on the back platform, so wired that the 
rear platform can always be lighted and the front platform kept 
dark. Two oil lamps are in the car to be used in case of emerg- 
ency. 

Pantasote curtains with spring rollers are placed over each 
window and also over the end doors, so as to prevent the light 
from being thrown on the vestibule windows and blinding the 
motorman. The door curtain rollers are placed under neat wooden 
boxes on the outside and slide in grooves, so as to prevent the 
curtains from flapping. 

Each platform is equipped with a new departure rotary foot 
gong, a Ham sand box, a Christensen air whistle and a Sterling 
hand brake, with Laclede twelve-inch handle. Mosher detach- 
able arc headlights and Railroad Signal and Lantern Company’s 
oil signal lanterns are used. The cars are also equipped with 
Christensen straight air brakes. The brake rigging is an outside 
link-hung.one. 

The trucks for these cars are the Brill standard No. 27. The 
wheel base is six feet. The side frames are solid forged steel. The 
wheels are made by the St. Louis Car Wheel Company, are thirty- 
three inches diameter; weigh 450 pounds and have eight spokes. 
The treads measure two and one-quarter inches and the flanges 
three-quarter inch. On account of passing over grooved rail in 
the city it was impossible to make the dimensions any larger. 
The axles are of Jones & Laughlin cold rolled steel, four and one- 
inches diameter. 

Each car is equipped with four General Electric 57-A motors, 
inside hung. The fields, instead of being wound on brass spools, 
are “‘mummified,’’ so as to admit of the maximum insulation. 
K-14 controllers and grid resistances are used. The pinions have 
twenty-four teeth and the gears sixty-two. 

The trolley bases are placed ten feet from the ends of the upper 
deck. The trolley poles are fifteen feet long and the wheels six 
inches in diameter. Kalamazoo harps and wheels are used. 

The wiring and making of the cables was done by the railroad 
company, and instead of nailing up the cables with leather straps 
they were screwed to the floor with large wooden cleats to facili- 
tate inspection. Particular attention was paid to make perfect 
splices and to the protection of all electrical apparatus from dirt 
and water. 

The motor bearings are lubricated with oil. This is accom- 
plished by fitting a thin brass shell cup into the grease cups. In 
the middle of this brass oil cup a one-half-inch brass pipe runs up 
nearly to the top edge. An ordinary lamp wick leads from the 
oil surrounding this one-half-inch pipe down through the pipe to 
the bearing. The life of the bearing is thus prolonged to a con- 
siderable extent, as it is not necessary for the bearing to heat up 
before the lubricant starts to run. 

In designing these cars it was not intended to spend any money 
on superficial decoration, but every effort was directed to make 
them strong, neat, roomy, comfortable and easy to keepclean and 
repair. 

In order to insure safety and to warn people of the danger on 
the private right of way, several precautions are taken. In the 
first place, the private right of way is fenced in. At every point 
where a road crosses the private right of way cattle guards are put 
up, and signs reading, ‘‘Danger! Look Out for Electric Cars!’’ 
are placed on each side of such crossings. 

Light clusters are placed over these crossings, so that a clear 
view of the signs and of the crossing may be had at night. People 
who attempt to walk on the private right of way will find 
signs as follows: “No Thoroughfare—Private Right of Way,”’ 
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staring them in the face. On all gates leading to the private 
right of way are signs warning people to close them, otherwise 
making themselves liable to prosecution. 

The arc headlight, air whistles and rotary gongs on the cars are 
used within their respective limits to give warning. The red 
signal lanterns on the rear and oil lamps in the cars were installed 
with a view of preventing collisions in case of cars becoming dis- 
abled at night. 

The illustrations given are self-explanatory, with the exception 
that brief descriptions should be given of the views of the tank 
car and the crossing. The former has a capacity of 4400 gallons, 
and is used in hauling oil from tide water to the Bryant Street 
power house. Its equipment consists four two General Electric 800 
railway motors. The crossing is that in use at the intersection of 
Mission and Twenty-fifth streets, San Francisco, where the double 
track of the Mission Street electric line crosses the single track of 
the Southern Pacific Company’s coast line. The rails are of eighty- 
pound T on the Southern Pacific line, with a rail of equal weight, 
but of girder type, on the Mission Street road. The timbers used 
measure eighteen by eighteen inches, and surfaced by three-quarter 
inch by eighteen inch plate steel under the Southern Pacific rails, 
while those of the electric line are mounted on ten inch by fourteen 
inch timbers surfaced by three-quarter inch by ten inch plate 
steel. 

The cars at the present time are operated every half-hour from 
5:30 A. M. to8 Pp. M., and every hour from 8 Pp. M. to midnight. 
On Sundays and holidays cars are run every fifteen minutes or 
less, as the traffic requires. The time required to make the trip 
one way is one hour fifteen minutes, the distance being twenty- 
three miles. The running time, of course, could be greatly reduced, 
were it not for the fact that one-half of the entire distance is 
either through the city or its suburbs. Here, of course, a greater 
speed than eight or ten miles per hour is not allowed. On the 
private right of way a speed of forty miles per hour is attained. 
The fare is 25 cents one way, entitling passengers to transfer to 
any part of San’Francisco. 

The general manager of the United Railroads of San Francisco 
is George F. Chapman, who was formerly general superintendent 
of the North Jersey Street Railway Company, with headquarters 
at Newark, N. J. F. F. Bodler, master mechanic of the United 
Railroads of San Francisco, was also formerly connected with 
the North Jersey system. To the latter, acknowledgement of 
thanks is due by the publishers for the information contained in 
this article. 

The work of consolidating and unifying the practice on the 
different roads which now make up the San Francisco system has 
been largely in the hands of Mr. Chapman, as has also the new 
plans for power development, and the successful results of this 
policy have already heen shown. 

This resume of the development of the United Railroads would 
be scarcely complete without mention of the latest pattern of 
standard cars which have been ordered to supplant those which 
have gone out of date. Fifty of the new cars have already arrived 
and will be placed into active service at once. 

Another feature of the road is the introduction of palace excur- 
sion cars, superbly fitted up, with every convenience and comfort, 
in which patrons may enjoy all the views San Francisco affords 
without the annoyance of stoppages, or indulge in evening 
‘*trolley parties’’ with pleasant surroundings, refreshment and 
music ad /ib. The latest addition to the number of palace cars is 
the ‘‘San Francisco,” which is chartered almost every day there is 
any event of note taking place at the Ingleside race track. The 
company also runs special excursion cars at stated hours daily 
making stops only at points of unusual interest, and traversing 
every section of the city. 


PERSONAL. 

Mr. Jesse D. Crary, editor of the New York Lumber Trade 
Journal, and founder of the New York Lumber Trade Associa- 
tion, has recently been elected to the presidency of the American 
Trade Press Association. 
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THE PETALUMA AND SANTA ROSA RAILWAY. 


NDOUBTEDLY the most important electric railway project 
that is to be pushed through to an immediate completion 
in central California is that of the Petaluma and Santa 

Rosa Railway Company, which was organized in June last, with a 
sapital stock of $1,000,000 and which has its principal offices in 
San Francisco. The stockholders, who are men of the strongest 
financial and business character, embrace the names of Messrs. E. 
H. Rollins & Sons, George H. Bachelder, manager of E. H. Rol- 
lins & Sons’ San Francisco office; W. F. Kelly, general manager 
of the Oakland Transit Company; Burke Corbet, of the law firm 
of Corbet & Goodwin; Francis Cutting, of the Cutting Packing 
Company; W. H. Talbot, of Pope & Talbot; Rudolph Spreckels; 
Charles R. Bishop, of the Bank of California; Frank A. Brush, of 
the Santa Rosa National Bank of Santa Rosa; George P. McNear, 
of Petaluma, and a number of other prominent men. Its princi- 
pal officials are: John A. McNear, president; Al. D. Bowen, assist- 
ant to the president; W. F . Kelly, vice-president; Thomas Archer, 
secretary, and Burke Corbet, treasurer. 

This company has been organized for the purpose of imme- 
diately building a modern and well-equipped electric railway line 
for both passenger and freight traffic from Petaluma to Forestville, 
a distance of twenty-five miles, and also a second line transverse 
to the first, which will run from Santa Rosa, a distance of seven 
miles, making the total length of the road to be something like 
thirty-two miles. In addition, the plans of the company contem- 
plate the operation of a line of river and bay steamers between 
San Francisco and Petaluma, which will give outlet to its traffic 
to San Francisco. 

Evidences of earnestness on the part of the company to prose- 
cute the completion of its proposed system through at the earliest 
possible moment are found at every hand. It has,. for instance, 
already purchased the steamer Gold, which has for years been car- 
rving freight and passenger traffic between Petaluma and the 
Washington Street wharf, San Fancisco, and as soon as the road 
is in operation probably two more steamers will be added. It has 
bought the street railway system of Santa Rosa, which embraces 
about two miles of horse car line, and it has acquired valuable 
pieces of real estate for terminal and depot purposes in Petaluma, 
Santa Rosa, Sebastapol and elsewhere, as well as practically all 
of its right of way, which will be under its own ownership. In 
addition, it has bought the water supply of Sebastapol, which 
amounts to a minimum flow of about eighteen miners’ inches, 
while its very latest acquirement has been the purchase of a stone 
quarry located practically in the center of the railway system. 
This insures an abundance of stone for building and track ballast- 
ing purposes, 

From engineering standpoints the road will be in strict accord- 
ance with most advanced ideas. Electric traction will be used 
throughout. Power will be applied to the cars through an over- 
head trolley construction, and the car equipments will resemble 
strongly those of the electric division of the North Shore railroad, 
as well as those of the new Key Route now running into Berkeley. 
At the outset it is probable that single cars will be run, or that 
perhaps trains will consist of a motor car with one or two trailers 
as necessary. Hourly passenger service will be instituted through- 
out the entire system, but the heaviest duty which will be thrown 
upon it will consist of the transportation of freight to Petaluma, 
whence it will be carried by steamer to the metropolis. The en- 
tire stretch of country covered by the lines of the road is one of 
the most productive sections of the State, embracing, as it does, 
all manner of produce for the market, besides being notedly one 
of the finest fruit and berry regions immediately contiguous to 
San Francisco. So far as running schedules are arranged at pres- 
ent, it will easily be possible to receive shipments of fruit on any 
point of the system as late as 5 p. M. each day and deliver it in 
San Francisco by daybreak of the morning following. The over- 
night handling of freight shipments, and especially of fruits and 
berries, will be something that has never been accomplished here 
tofore, and that it will be appreciated and availed of to the fullest 
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degree by both producer and consumer goes without saying. 

To accommodate this important traffic the line is to be laid with 
seventy-pound steel rails throughout, and the road will be thor- 
oughly ballasted with broken rock taken from the quarry already 
mentioned. Even at this early date work is in progress at the 


_ quarry towards accomplishing this end. Power for the operation 


of the road will be from dual sources, precisely in accordance 
with the plan followed by the North Shore railroad in the opera- 
tion of its electric system. A steam plant, which will alone be of 
ample capacity to operate the entire system, will be installed at 
Sebastapol, with motor-generator and storage battery substations 
at Petaluma and Santa Rosa, both of which will be connected to 
the Sebastopol power house by means of private high-tension 
transmission lines. In addition, these two substations, together 
with the power house at Sebastopol, will be in electrical connec- 
tion with the transmission system of the Bay Counties Power 
Company, so that power for the operation of the road may 
be taken from either or both sources, as exigencies may require, 
or as may prove the more economical. 


PUBLICATIONS. 


‘““THr MECHANICAL ENGINEER’S REFERENCE BOOK,”’ a hand- 
book for mechanical engineers, by Henry Harrison Suplee. 
J. B. Lippincott Company. Price, $5.00. 


Perhaps the most important scientific book of the year is ‘‘ The 
Mechanical Engineer’s Reference Book,’’ by Henry Harrison 
Suplee, which has just come from the press of rhe J. B. Lippin- 
cott Company. Mr. Suplee is editor of the “/ugineering 
Magazine of New York and London, and a member of the Ameri- 
can Society of Mechanical Engineers and several foreign societies. 
He is universally recognized as one of the foremost authorities in 
his field, and the new volume is intended to form a standard hand- 
book for the mechanical engineer and designer of machinery, 
supplying in convenient form the general information which is 
constantly required. The work embraces mathematical tables, the 
principles of the statistics and dynamics, machine design, materials 
of construction, hydraulics and hydrostatics, steam engineering, 
heat motors, the mechanical applications of electricity, and 
modern machine shop methods, including works management and 
systems, cost keeping, intensified production, and the general 
relations of engineering to production. The volume will be 
especially valuable for a large amount of the most recent informa- 
tion, and will be accurately illustrated. The demand for this book 
has become so large that a second printing was required before the 
date of publication of the book, and the publishers are now pre- 
pared to fill all orders. The work contains over 800 pages and 450 
illustrations, and is furnished with a very complete index. It is 
of pocket size, bound in limp leather, and can also be supplied 
with a thumb subject index for 50 cents additional to the regular 
price. 


“THE GAS ENGINE,” by Frederick Remsen Hutton, E. M., Ph. D., 
professor of mechanical engineering at Columbia University, 
is a publication recently received, and is a treatise of the in- 
ternal combustion engine of unusual merit. Published by 
John Wiley & Sons. 

Within the last year or two, the gas engine has attained great 
prominence in automobile practice, and information to the lay 
mind on the subject has hardly kept pace with its progress and 
development. Professor Hutton’s treatise covers not only the 
theoretical analysis to a very satisfactory degree, but from a prac 
tical standpoint goes into the operation and maintenance of 
many well known forms of gas engines. The chapters on mixing, 
carburettors and ignition are especially clear and the treatment 
of each subject is very complete. We would recommend this 
book, not only as a text book to the student, but as a manual of 


useful information for the owner of an automobile or operator of 


other forms of internal combustion engines. 
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Retrospection must, perforce, find no 
secondary place in a review of the street 
ELECTRIC : ; , 
railway industry of the Pacific Coast, 
RAILROADING : ‘ 
for here, indeed, is found not only the 
THEN AND NOW 


field of much original engineering of a 
pioneering nature, but here also have 
been fought with success most serious battles of local 
interest from both engineering and commercial stand- 
points. It is a long stretch of years from the days of 
the old Clay Street Hill road, when'the cable system had 
its birth, to the present era, when the North Shore and 
the Key Route electric trains have demonstrated the abso- 
lute perfection of the adaptation of electricity in heavy 
suburban travel in the regions of the metropolis of Cali- 
fornia, when the superb service to Pasadena, to Santa 
Monica and to Long Beach have done likewise in the 
matchless southland, when the Interurban has won its 
way tothe hearts and patronage of the pushing people of 
Puget Sound, when the people of Portland have found 
comfort and luxury in traveling over the various lines 
centering in that fair city, and when one can travel by 
electric traction from the delightful city of Spokane a full 
one hundred miles into the rough-and-ready heart of the 
Coeur d’Alenes. And all these years, every one of them, 
is replete with significant interest alike to the street rail- 
way man and to the public, for the local history of street 
railroading is but a history of local progress and devel- 
opment. 
we 

From a strictly pioneering sense, California alone, of 
all the Pacific States, is entitled to the distinction of hav- 
ing contributed materially to the early history of the 
electric railway industry. Portland, Spokane, Salt Lake, 
Seattle, Tacoma, Butte and Helena all had electric roads 
early in the last decade. They were, however, of types 
then considered by their manufacturers as being fairly 
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well developed, for during those days the achievements 
ot Sprague and of Thomson-Houston were regarded as 
possessing the very epitome of electric railway knowledge. 
These cities all went through unending ramifications of 
trial and tribulation, but, serious as they were, they were 
as trifles in comparison with the boom-folly extremities 
that were reached in many of the minor localities of 
Puget Sound, where hundreds of thousands of dollars 
were sunk in electric railroad ventures that ran from 
nowhere to nowhere. Port Townsend, Anacortes, Fair- 
haven and other localities of lesser prominence all had 
their period of electric railway dementia, and although 
their recovery therefrom was slow and excruciating, it is 
a relief to know that it has at last been so complete that 
today their railway securities are regarded in financial 
quarters as ranking among the best of the smaller enter- 


prises of their kind. 
ed 


And what has been said of the past of electric railway 
enterprises in the north applies equally to those of Cali- 
fornia. Old timers in. the business will remember with 
pathos the futile attempts to perfect the use of the storage 
batteries for electric traction purposes in Sacramento, and 
will as well recall with amusement the time when, some 
years later, the whole electrical fraternity stood aghast at 
the suggestion that a 150-horsepower railway generator 
be coupled in multiple with a separately-driven fifty- 
horsepower dynamo of the same type. No one there- 
abouts dared to make the connection, which, it was 
averred, would wreck the smaller machine, and although 
the larger dynamo was groaning under overload, it found 
no relief from the smaller one until the engineer of the 
San Francisco office of the Edison General Electric Com- 
pany went to Sacramento and merely adjusted the ma- 
chines to equal voltage and thea closed the switch. 

San Jose, too, did much pioneering in the underground 
trolley line that was built upon the so-called Fisher sys- 
tem to run along the Alameda between San Jose and 
Santa Clara, but its promoters and engineers were too far 
in advance of the times, for the difficulties of insulat- 
ing the underground conductor proved to be insurmount- 
able and the project failed. All the world knows of the 
heroic work of Leo Daft in building an electric locomo- 
tive for hauling a train on the New York elevated, and 
of his later removal to Los Angeles, where he built an 
electric street railway system, many of the principal de- 
tails of which have have been published heretofore in 
these columns*. Practically, simultaneously, therewith 
the late John C. Henry, formerly of Kansas City, was 
operating an electric railway system of his own design 
between the foot of D street in San Diego, and the plaza 
of Old Town, four miles to the north, and the success 
which attended the operation of this line, which was 
largely of an experimental nature, led to the building of 
a similar line out Fourth Street, San Diego, up by the 
Florence Hotel, where a 9 per cent. grade was encount- 
ered, to University Heights. This latter line remained 
in operation for several years, when it was displaced by 


* THE JOURNAL, Volume XII, page 228, November, 1902. 
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a cable system that in turn gave way to the electric trac- 
tion shortly after the organization of the San Diego Elec- 
tric Railway Company. Well does the writer remember 
many of the most interesting features of the early experi- 
ments of Mr. Henry in San Diego. The power house 
was located about midway on the line to Old Town, and 
it was equipped with a Heazelton boiler, a simple Buckeye 
engine, a countershaft and several dynamos of the Man- 
chester type with Gramme ring windings so seriously un- 
balanced that the ground thereabouts forever trembled in 
a perpetual earthquake. A constant (spare the word) 
potential of 300 volts was applied to the trolley line, and 
the feeders consisted of one-and-one-quarter-inch cast- 
iron rods perhaps fifteen feet in length, bolted together at 
their beveled ends, then wrapped in burlap and dipped in 
tar and buried in the ground. Probably some of these 
rods exist there yet, just as they were left when the cur- 
rent was turned on—and off—of them. The trolley was 
a four-wheeled side-running carriage, the wheels being 
forced by heavy springs to grip the trolley wire, and cur- 
rent was taken to the car by means of a flexible cable. 
The motors, also of the Manchester constant-potential 
type, shunt-wound, with commutated field coils, and 
a differential gearing, in combination with a friction 
pulley and brake, was used, so as to gradually render 
available the energy of the armature, which was always 
under rotation as long as the motor car was in service 
or at a temporary standstill. 


as 


These noteworthy installations are now, however, gone 
into the history of the science of electric railroading, and 
though they could be followed up to advantage space does 
not permit. Of the present is the immediate concern, 
and for it must be recorded the belief that the problem of 
local and interurban transportation has been worked out 
in directions which lend but little prospect of further 
material improvement. Thisis not said in any spirit that 
would give color to the belief that the march of progress 
in this direction has reached its end—far from it. Rather 
is it believed that while existing methods and practices 
are well-nigh perfect, the perfection that has been reached 
has been along the line of a single direction, namely, 
along that of direct-current tractive methods. In other 
words, no much greater improvement is to be looked for 
in the existing systems that have become familiar in 
American methods, but when improvements are made 
they will be in the almost entirely different channels pre- 
sented in the use of monophase and polyphase currents. 
Bion J. Arnold of Chicago, and who is president of the 
American Institute of Electrical Engineers, has of late 
been performing some remarkably significant experi- 
ments in single-phase traction, details of which have ap- 
peared in current electrical periods of the East, and if his 
expectations prove true—he is too stable an electrical en- 
gineer to be day-dreaming—he has well in hand the 
working out of a practicable system that will be of revo- 
lutionizing import. Indeed some twenty miles of road 
equipped with the Arnold single-phase system is now in 
operation in Michigan with such success that a public 
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exhibition would have been given to the engineering 
world on New Year’s day of the present year, were it not 
that the entire improved equipment was destroyed in a 
fire which consumed the car barns of the Lansing, St. 
Johns and St. Louis Interurban Railway Company at 
Lansing, Mich., on December 18th last. As to polyphase 
traction, European engineers have brought the system 
to what is apparently a high state of perfection—so high 
that it has already achieved prominence in countries noted 
for their conservative engineering as being eminently 
suited for the operation of long lines under conditions 
which necessitate high speed and reliability of service. 
The blending of American and European methods for the 
electrical propulsion of cars and trains, which must even- 
tuate to a material degree, will probably result in the 
continued use of direct-current methods, which are in- 
herently low-tension methods, within corporate limits of 
municipalities, and in the adoption of an alternating cur- 
rent system, which is most advantageously a high-tension 
system, on long runs. Mayhap conditions in many 
localities will admit of the development of say a single- 
phase alternating-current motor equipment which will 
run almost equally well on both alternating-current and 
direct-current potentials, thus permitting the use of high- 
tension alternating currents on outside lines, with trans- 
formers on motor cars to reduce the alternating-current 
potential applied to the motors to that which will har- 
monize with the direct-current voltage within city limits. 
J 

The columns of the present issue of THE JOURNAL tell 
forcefully of the present condition of the electric railroad 
industry in many of the principal sections of the West, 
and from the articles produced it will be evident that the 
communities of the Pacific Coast are as well abreast of 
those of the East in matters of urban and interurban 
transportation as the population of the respective local- 
ities warrant. And for the metropolitan district of Cali- 
fornia, when the local trans-bay trains of the Southern 
Pacific Company shall have become equipped with elec- 
tric service, and when the various passenger piers and 
ferry houses hereabouts shall have been provided with 
esculators to facilitate the rapid handling of ferry patrons, 
then shall suburbanites experience the full glory of the 
modern refinements of electrical engineering in the trans- 
portation of ‘‘human freight.”’ 


Between 8 and 8:30 o'clock on the 
evening of September 15th, last, one of 


THE ‘ ‘ 
the twelve special 550-kilowatt, 33,000- 
SNOQUALMIE ; 
re volt, oil-filled and air-cooled step-up 


transformers with which the Snoqualmie 

Falls substation of the Snoqualmie Falls 
Power Company was equipped, burned out. As a result 
the substation caught fire and its entire equipment was 
destroyed. Scores of barrels of oil ignited and the burn- 
ing liquid flowed down the elevator shaft into the sub- 
terranean power house, completely destroying the cables 
which had been run in the shaft, while other scores of 
barrels of burning oil ran out upon the river down which 
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it floated in flames until the cataract was reached, when 
the fire was extinguished by the spray. The accident 
caused a serious crippling of electrical industries of 
Seattle ard Tacoma for a time, but fortunately the power 
house generating equipment itself escaped without injury 
and as spare transformers were available from near by 
cities, service was resumed in less than twenty-four hours. 
* 

As is invariably the case in an accident of this nature, con- 
flicting theories are advanced as to the cause of the fire, 
but the most authentic which has been presented indicates 
that it was directly due to the burning out of one of the 
step-up transformers, which resulted in arcing of suffici- 
ent seriousness to ignite the oil within the transformer 
case, and that the oil thus ignited burned with sufficient 
fierceness to start the conflagration. ‘The transformer, 
which was an old one that had probably been internally 
injured by frequent removals and re-erections, was of 
the familiar Westinghouse oil-filled and air-cooled type 
incased in a corrugated sheet iron case with cast iron base 
and top, while the oil used therein was the well known 
“T. S. C.’’ transformer oil made by the New York Lubri- 
cating Oil Company, and which is used exclusively by 
the Westinghouse Electric Manufacturing Company for 
all purposes wherein an insulating oil possessing a high 
fire test is required. This combination of circumstances 
is one which is unprecedented in that, if true, it demon- 
strates the possibility of igniting a high grade trans- 
former oil by means of a burn-out or an arc occurring 
within it—an occurrence which is regarded by many of 
the best informed engineers as being an impossibility. 

& 

If this information is correct the accident at the Sno- 
qualmie Falls substation has brought forcibly to mind 
the necessity which exists for a further aud more-than- 
ever careful search into the transformer hazard. 
“TI. S. C.”’ transformer oil is reputed to be one of the best 
insulating transformer oils to be found in the American 
market. Though of low viscosity, its flash test is stated 
by its manufacturers to be approximately 400° Fahrenheit, 
while indépendent investigators have never failed to re- 
port that it is in excess of 360° Fahrenheit. Mineral 
seal oil, which is also widely used in transformers but 
which, by the way, is not marketed as a transformer oil, 
has a flash test ranging from 300° to 31c° Fahrenheit, 
and in brief of all the insulating oils which have by their 
use become recognized as transformer oils, few of them 
are known to possess higher flash tests than that of the 
“I. S.C.’ oil. This being the case, the question natur- 
ally arises how is it possible for such an oil to become 
ignited by an electrical action the very occurrence of 
which may be regarded as inimical to the purposes of the 
oil? Again if the Snoqualmie experience be true, to 
what extent may oil be relied upon in insulating high 
tension tranformers as has become a settled practice al- 
most throughout the world ? 

a 

Two conditions which existed at the time of the fire 

should be noted: First, no trouble of any nature what- 
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ever is known to have existed on the system prior to the 
accident, that is there was no short circuit or other 
trouble on the lines, nor any electrical disturbance of 
any nature in any quarter. Second, the transformers 
were cut on to the busbars solidly without the interven- 
tion of any automatic protective device, which means 
that the step-up transformers were backed by generators 
having a nominal rating of 6000 kilowatts—obviously 
capable of delivering momentarily many times that 
amount of energy. Be the cause of the trouble what it 
may, the fact seems to remain that the short circuiting 
and arcing occurred in one of the transformers, and that 
this trouble ignited the oil within its case. The re- 
ports further at hand indicate that during the hours of 
peak load, the transformers would run hot, the tempera- 
tures at times reaching, it has been stated, close to 200° 
Fahrenheit. Owing to alterations that were being made 
about the premises by carpenters and bricklayers, with 
a view to isolating the transformers in a way that occur- 
rences such as happened would not cause a general con- 
flagration, the ventilating screens with which the trans- 
formers were provided had been removed and solid plates 
of metal had been substituted therefor, giving no means 
of ventilation. 

The transformer oil, it is reported, was in this heated con- 
dition at the time of the accident, and if note be made of 
the terrific amount of energy that becomes centered in a 
transformer under the condition attending its burning- 
out, and if note be further made of the fact that this 
energy can only be dissipated in the form of heat, it 
should be clear that no oil on earth would be able to 
withstand the onslaught. One basic principle of the 
theory of the use of oil as an insulator is that it will flood 
out an electric arc just as water will flood out or wash 
out a fire, provided the water is present in sufficient 
quantity to reduce the temperature of the flame below 
the point of combustion. But if the oil fails to do so, the 
tables are turned, for the temperature of the oil becomes 
raised to the point of vaporization, whereupon it ignites, 
adding literal fuel to the flames. ‘The temperatures cen- 
tering in a transformer that is under an electrical burn- 
out are practically immeasurable—physicists approximate 
it at 8000° Fahrenheit—against which a flash test of 400° 
is but a paucity. 

Fd 

Heretofore the trend of experience has invariably 
favored the conviction that it is impossible for the oil in 
a transformer case to be ignited by the burning out of a 
transformer winding, and so settled has this conviction 
become that the acceptance of the statement is regarded 
as an almost irrefutable trueism. In the first place, the 
utter absence of oxygen within the oil gives no support 
to combustion within the body of the liquid, and a high 
flash test makes it extremely difficult to ignite the oil on 
its surface. It is understandable how an internal arcing 
can form a vapor within the oil, but it is probable that 
bubbles of vapor so formed would be condensed before 
rising to the surface. If water is present in the oil even 
in suspension, theory would indicate that its electrolytic 
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decomposition simultaneously with the vaporization of 
the oil might liberate sufficient oxygen to form an explo- 
sive mixture, and it is within the bounds of possibility 
that in some such action will be found the basis of the 
reports which have been heard at times to the effect that 
transformers have ‘“exploded,’’ in burning out, but the 
presence of water in the oil, unless it be in the form of 
globular suspension, is a very remote possibility, in view 
of which, and from a practical standpoint, this theory 
may seem hardly tenable. On the other hand, the burn 
outs of transformers from the presence of water in their 
cases is of more or less frequent occurrence, but such 
accidents are usually not accompanied by results more 
serious than the disabling of the transformer. Instances 
are known where the deterioration of the insulation of 
transformer leads by abrasion or corrosive vapors, has 
lead to their short circuiting either through the medium 
of the transformer case and cover or direct from lead to 
lead—the latter event causing the existence of heavy 
arcing on the immediate surface of the oil, but in no case 
has it been reported that the application of the heat, even 
of the electric arc to the surface of the oil under these 
conditions, has caused its ignition to an extent that will 
result in its continued burning after the arc has been ex- 
tinguished. 

A typical instance illustrating the non-inflammability of 
transformer oil under a very adverse condition occurred 
some months ago at the Selby Smelting Works at Selby, 
in Contra Costa County, Cal. A seventy-five kilowatt 
transformer of the oil-insulated form burned out while in 
service, whereupon it was hoisted out of its case by 
means of a chain block and tripod, leaving it suspended 
immediately over the tank of oil during the period of re- 
pair. The coils and core were, of course, dripping with 
oil. Current was then thrown upon the transformer for 
the purpose of testing it, and instantly the seat of trouble 
made itself manifest by serious arcing, whereupon the 
whole appliance burst into flames and the thin film of 
oil burned fiercely... Then, while still burning in this 
condition, the transformer was lowered into the case of 
oil which extinguished the fire as effectually as though 
it had been dropped into a tank of water. 


Under date of December first, the firm 
of Jno. Martin & Co. sent to their many 


AN . 
IMPORTANT correspondents and patrons the follow- 
CHANGE. ing notice: 


We beg to announce that the Stanley Electric 

Manufacturing Company, of Pittsfield, Mass., 

and the Northern Electrical Manufacturing Company, of Madison, 
Wis., have decided to establish branch houses in this territory 
with head offices at 69-75 New Montgomery Street, San Francisco, 
Cal., and sub-offices in the Pioneer Building, Seattle, Wash., and 
the Douglas Building, Los Angeles, Cal., where all communica- 
tions relative to apparatus of their manufacture should be ad- 
dressed. We also beg to announce that all correspondence relating 
to the other lines handled by this company should be addressed to 
our present offices, 69-75 New Montgomery Street. Our customers 
and those interested in our various lines are respectfully requested 
to take note of the above, as it will facilitate the handling of their 
business. 
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Enclosed with the foregoing was a card, reading as 
follows: 


The Stanley Electric Manufacturing Company and the Northern 
Electric Manufacturing Company beg to announce that they have 
established branch offices om the Pacific Coast with headquarters 
at 69-75 New Montgomery Street, San Francisco, Cal., and sub- 
offices at the Pioneer Building, Seattle, Wash., and the Douglas 
Building, Los Angeles, Cal. 


The above announcement simply carries out the policy 
which has been recently adopted by the Stanley Electric 
Manufacturing Company, and the Northern Electric 
Manufacturing Company, of establishing agencies under 
their own control throughout the United States, and is 
thoroughly in keeping with the experience of the great 
corporations of this country in conducting their enter- 
prises on an economical and successful basis. 


SOME NEW MUNICIPAL REQUIREMENTS. 


\ DEPARTMENT OF ELECTRICITY, 
/ San Francisco, CaL., December 17, 1903. 
To all concerned: 

From and after January 1, 1904, the Department of Electricity, 
in accordance with Ordinance three hundred and fifty-three (353) 
will not approve the plans and specifications for electric light in- 
stallations in buildings in this City and County unless provision be 
made for: 

1. Separate circuits from the meter to all halls, stairways and 
elevator entrances. 

2. Separate circuits run on walls adjoining fire escapes for all 
exit iights. 

3. Main feeds, to be run within the building, direct from the 
meter location to the point of entrance of the current supply. 

From and after January I, 1904, reports for new work, changes 
or extensions will not be accepted, however small the installation, 
unless there appear thereon, or the same is accompanied by, 
complete specifications of all work involved. All filings must 
show the correct names of tenants and owners and the exact loca- 


tion by house number. 
W. R. Hewitt, Chief, 


Department of Electricity. 


A WORD TO THE WISE, 


The following notice from the Board of Fire Underwriters of the 
Pacific is particularly pertinent at the present time: 

‘* To Managers of Electric Railways: 

‘*We quote from the /ournal of Commerce and Commercial 
Bulletin of December 14, 1903: 

‘** Street Car Barn Losses, Chicago—So many heavy losses in 
street car barns have been caused by the practice of leaving the 
trolley poles in contact with the wires when the cars are run into 
the barns that the insurance companies are resorting to drastic 
measures to secure reforms. Several companies have threatened 
to cancel their policies on the Northern Ohio Traction and Light 
Company unless this practice is stopped in the Akron barns. 
They want the cars cut off from the electric current when they 
are stored.’ 

‘‘The consulting electrical engineer of the board, Professor 
C. L. Cory, has frequently advised that a dead wire be installed 
parallel with the trolley wire in the barn, and that as soon as a 
car is run into the barn the trolley arm be switched to the dead 
wire. , 

ALFRED STILLMAN, 
Secretary Executive Committee. 


BoARD OF FIRE UNDERWRITERS OF THE PACIFIC, 
San Francisco, December 23, 1903. 
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THE DEVELOPMENT OF THE TANGENTIAL WATER 
WHEEL. 
BY H. HOMBERGER. 

N [ sistin engineering has taken a decided path toward tw° 
distinct goals, one of which is centralization and the 
other economy. Asa result of this trend, throughout the 

entire engineering world an increase in both size and speed can 

be clearly followed up. At the moment when an absolute railroad 
speed of more than 130 miles per hour, and an average speed, in- 
cluding starting and stopping, of over 108 miles per hour, has 
been successfully accomplished on the trial line near Berlin, Ger- 
many, the talk of which fills the engineering world; at a date 
when the automobile, originally designed to take the place of the 
common horse cafriage, has under the guidance of professional 
racers reached a record of more than a mile per minute, one would 
think that the ultimate possibilities of speed had been reached. 
On the other hand, when gas engines, originally designed and 
built for small power outputs, the proper field for which was con- 
sidered to be the shop of the craftsman, have grown since 1900, from 





FIGURES |, 2 AND 3. VIEWS OF A SMALL EXPERIMENTAL NOZZLE 
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a 600-horsepower gas engine, stared at by the bewildered visitors 
of the Paris Exposition, into 3000 horsepower machines, a specimen 
of which we shall have a chance to see at the Louisiana Purchase 
Exposition; when trans-Atlantic steamers have grown to the size 
of a William JJ, which, with accommodations for over 1000 cabin 
passengers and a speed of twenty-four knots per hour, has for 
40,000 horsepower of propelling force a daily coal consumption 
reaching 600 tons, one would think that also the limit of size had 
been reached. 

Considering these developments, it seems only natural that the 
tangential water wheel should have followed the same lines, and 
the marvelous development of this machine, so typical of the 
Pacific Coast, with its water powers, small in quantity and abun- 
dant in head, has, like the gas engine mentioned above, taken 
place only within a very few of the last years. 

The forerunner of the tangential wheel, the crude hydraulic 
power device of the miner of the early days, the well known hurdy 
gurdy, was made for small power outputs only; and even after the 
inventions of Coleman and Pelton had developed this machine, 
it was not thought for a long time that it would be capable of 
entering the field, which seemed to be reserved for turbines, 
namely, the generation of hydraulic power in large units. 

It is only a few years ago that one spoke of a Pelton mofor 
only, which term specifically meant a small machine, until elec- 
tricity broadened this term and electro-motors were built with 
capacities of hundreds of horsepower. 

Of course, tangential wheels of extraordinary sizes were built 
as early as 1896—for instance, a wheel of twenty-two feet in diam- 
eter to drive an air compressor at the Alaska Gold Mining Com- 
pany; but the power output of these wheels was comparatively 
small, and their extraordinary size was only called for to reduce 
the turning speed of the shaft and permit at the same time a jet 
of water under high head to be directly applied to these wheels 
without the necessity of gearing or belting.* Water wheels ex- 
ceeding in their power output the thousand mark, however, are 
quite a novelty, and within a few months a wheel is to be started 
up, which, from a single jet of water, will develop 7500 horse- 
power. 

Two ways are given to the hydraulic engineer to increase the 
power output of his machines. He can either increase the head 
or pressure of water under which his wheels operate, or the quan- 
tity of water delivered to the wheel. Whereas, as late as 1895, a 
head of 775 feet was considered excessive and special precautions 
in design were taken for a wheel eighteen feet in diameter, work- 
ing under that head with a peripheral speed of 6210 feet per 
minute,t almost a year ago in southern California a plant opened 
service where four 750-kilowatt generators direct connected to 
tangential wheels are running under a head of over 1900 feet, which 
means a peripheral velocity of 9700 feet per minute.t 

To increase the quantity of water delivered to a tangential 
wheel, the simplest way is to increase the size of jet, but design- 
ers seem to have been afraid to go beyond a diameter of about 
four inches, and preferred to place two or even more nozzles on 
one wheel, which is objectionable for several reasons. Not only 
is such a multiple nozzle complicated in its form, but it causes the 
water to change its direction and velocity just before issuing; it 
disturbs the jets, and on account of the high velocities of water 
adopted in tangential wheel practice, it rapidly wears out the noz- 
zle bodies as a result of this uneven velocity and disturbed flow, 
and gradually more and more reduces the efficiency of the nozzles. 
It also reduces the efficiency of the wheel itself in most cases, as 
it has been found that two or more jets interfere with each other, 
sometimes the discharge water from the first jet interferes with 
the entering water of the following one, sometimes even to the 
extent that the second jet enters a bucket before the water of 
the first one has cleared it, thus hitting a yielding cushion or film 


* THE JOURNAL, Volume III, page 52, September, 1896. 
+ THE JOURNAL, Volume I, page 112, November 1895. 


t The Mill Creek No. 3 plant of The Edison Electric Company, near Red- 
lands, where one Pelton wheel and three Doble wheels are installed. 
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FIGURE 4. DOBLE NEEDLE REGULATING NOZZLE IN SERVICE AT SNOQUALMIE FALLS 


of water in the bucket, instead of its hard and smooth surface. 
Lately, however, the single jet wheels have been adopted, even 
where large quantities of water have to be dealt with, and jets as 
large as seven and one-quarter inches in diameter have been de- 
cided upon. Where a smaller size jet is desirable to admit a 
higher revolving speed of the wheel, and the efficiency of the 
machine is at all to be considered, it is preferable to adopt two or 
more wheels with single jets on one shaft, not only on account of 
the reasons given above, but also because the regulating mechan- 
ism of the machine, be it either deflecting or needle regulating 
nozzle, becomes so complicated and bulky that a parallel arrange- 
ment of several single nozzles is preferable from both the mechan- 
ical and economical viewpoint. 

It is very strange how wrong ideas and faulty designs can creep 
in a particular line of engineering, and either after not having 
been carefully investigated, or, on the other hand, not having 
done any readily apparent harm, are repeated and copied over and 
over again, until they become what 
is generally called ‘‘ good practice.”’ 
With tangential water wheels this not 
only refers to vital details, as nozzles 
and buckets, but also to the general 
make-up of the machines and the way 
of their installation. 

Years ago, when the first power 
plant, with several tangential wheels 
as units, was put in, the designer laid 
out a receiver at the end of the pipe 
line, abruptly increasing the diameter 
of the pipe at the lower end for a dis- 
tance of about the length of the 
power house. What the idea was, 
when this receiver was first designed, 
and what advantages were expected 
from same, is hard to tell, but this 
receiver has become ‘‘ good practice,’’ 
and has been repeated over and over 
again, and still now we find once in a 
while specifications sent out for a new 
power plant in which the old receiver 
appears again. Although in 15897, 
when the power plant of the Blue 
Lakes Water Company* was put in, 

* Three 700-horsepower units and two ten- 
horsepower exciters, designed and built by 


the Abner Doble Company, San Francisco. 
See THE JOURNAL, Volume V, page 1, Octo- 


ber, 1897. FIGURE 5. 
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the receiver was for the first time successfully left out, and the 
result was exactly as expected, the pipe line being 2340 feet long, 
giving a head of over 1040 feet, no trouble whatsoever being ex- 
perienced. It is obvious that, with a power plant consisting of 
several large units, it is desirable to keep the pipe line as small in 
diameter as is possible and permissible without involving too great 
a loss of head by friction, as the pipe line is one of the principal 
installation expenses. Therefore, as a rule, one finds the larger 
the power plant the higher the velocity in supply pipes. If, now, 
between the end of the pipe line and the water wheel units, a 
receiver is inserted, this velocity, which is obtained by spending 
part of the energy inherent in the water, is willfully reduced, it 
is obvious that part of this energy is spent for nothing, and a 
secondary loss comes in when the water taken from the receiver 
has to be accelerated again to its highest and ultimate velocity, 
which it reaches in the nozzle. The only proper way, and the one 
not connected with any unnecessary losses for handling the water 
in the pipe line and delivering it to the water wheel, is to in- 
crease its velocity from the intake down to the nozzle tip gradu- 
ally, with the principal increase of velocity occurring in the 
nozzle body itself. With regard to the pipe line and its cost, this 
incidentally brings in two advantages: by dividing up the entire 
length of the pipe line in three parts of decreasing diameter, even 
made-up pipe, either riveted or lapwelded, can be shipped nested, 
which means three lengths of the three different diameters tele- 
scoped, and thereby it is possible to better utilize the space in the 
freight car or the hold of the ship, and the freight expenses saved 
in this way are quite an item, if the respective power plant or pipe 
line is of considerable size; secondly, the reduced diameter of the 
pipe at its lower end, where the static pressure is highest, makes 
it possible to use, with the same safety, a plate steel one or two 
numbers lighter than would be necessary in case of a pipe line of 
uniform diameter from top to bottom. 

Another point which long practice has settled in the minds of 
engineers, refers to the way in which, in hydro-electrical machines, 
the hydraulic part and the electric part of the respective units had 
to be united. Originally the electric machine was purchased from 
one manufacturer and the hydraulic part from another, without 
their consulting each other, and without either one knowing what 
the other one did, so that it was left to the purchaser to find a way 


to join the two elements together. He found himself in the pos , 
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session of a generator and water wheel, each having two bearings, 
and each being mounted on a base of its own, just as it was cus- 
tomary for machines which had to be used in an entirely independ- 
ent way. The effort to couple these two machines together, being 
on independent bases and to be erected on independent concrete 
blocks, showed an cxtreme difficulty to properly line up these two 
machines, and to get the two shafts in an absolutely co-axial con- 
dition. Rigid couplings did not work in, and as a remedy, the 
flexible or adjustable coupling appeared on the field in various 
shapes, all of which had the purpose to make good or remedy a 
fault which had been made beforehand, and which could have 
No practical engineers deny the fact that the 
flexible couplings are expensive in first cost, as well as in main- 
tenance, and extremely cumbersome. The organic parts used for 
these couplings, leather links, belts or rubber balls, show generally 
an excessive wear, and they ordinarily let go without any previous 


been easily avoided. 
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plant, referred to above, where, for the first time, the generator 
and water wheel were mounted on one single shaft, running in 
two bearings, with the water wheel overhanging one bearing. 
In this particular case the other end of the sLaft carried a flywheel 
overhanging the other bearing. 

In opposition to others, this design has gradually worked 
its way into popularity, although a sadly great percentage of 
specifications issued by power companies still have the coupling 
between generator and water wheel as one of the characteristic 
features. In October, 1903, at the De Sabla power house of the 
California Gas and Electric Corporation, two 2000-kilowatt ma- 
chines were started, operating under a head of 1531 feet, and 
running at a speed of 240 revolutions per minute, the water 
wheels being capable of developing a maximum of 3700 horse- 
power, and each unit running in two bearings only, having the 
revolving armature of the generator between the bearings, and 





FIGURE 6. DOBLE WHEEL WITH NEEDLE REGULATING NOZZLE, ARRANGED TO BE OPERATED BY ROPE DRIVE 


warning, often ata moment when an interruption of service is least 
desired. 

With steam operated generators, nobody ever thought of such a 
thing, and it was the aim of the designer from the beginning to 
get the two elements into harmony. In some instances the gener- 
ator was placed between the cranks of a cross-compound engine 
or overhanging one bearing of a single-cylinder engine; sometimes 
even two generators were direct-connected to one engine, one gen- 
erator on each end of the shaft, and the harmonizing of the two 
parts of these machines has gone so far that the revolving ele- 
ments of the generator are especially designed to carry in them- 
selves the necessary flywheel capacity required for the regulation 
of the steam engine. It would have been so obvious, and it 
seems that it should have enforced itself upon the mind of a 
designer, to follow asimilar course with hydro-electric generators; 
but it not only was a long time before this step was taken, when 
it finally was, it found considerable opposition from various parts, 
and the design which seems natural in so many other lines of 
engineering was objected to when it was proposed for tangential 
water wheels. It was again at the Blue Lakes Water Company’s 


the water wheel overhung on one end. The revolving part of 
these machines weighs over forty tons, the water wheel disk with 
buckets alone about 17,000 pounds, and from the moment these 
machines were started they have run to entire satisfaction, with 
not the slightest difficulty or trouble. Within a few months the 
company expects to start in the same power house a unit of twice 
the capacity, running at a speed of 400 revolutions per minute, 
and the water wheel with a maximum capacity of 7500 horsepower, 
with the design following exactly the same lines as the two previous 
units.* 

On the same principle, of course, a water wheel can be placed 
overhanging on each end of the shaft, if the special conditions 
make this desirable, as, for instance, if a higher turning speed 
is required than a single jet would permit. 

As pointed out in the introductory lines of this article, one of 
the efforts of the builders of tangential water wheels in connec- 
tion with the development of power centralization, was directed 
toward economy, which is a specially serious item in California, 


* This machine is being built at the works of the Abner Doble Company, San 
Francisco, who also were the designers and builders of the first two units. 
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where water is scarce and valuable. In this line the regulating 
devices have been developed and improved. Whereas originally 
for ordinary mill purposes a plain nozzle was sufficient and satis- 
factory, which would keep the wheel running with a uniform 
capacity as long as the main gate was open, later on, two devices 
appeared which had the purpose of reducing the power out- 
put of the wheel, with the gate wide open. Both of these, 
however, are absolutely wasteful, as the same quantity of water 
passes through the nozzles down into the tail race, not considering 
how much work the wheel is doing. These devices are the de- 
flecting nozzle, which swings around a pair of trunnions, joining 
the stationary part of the nozzle by means of a spherical slid- 
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ings, and absolutely fit to limit the quantity of water used to the 
load and power output of the wheel to which it is connected, was 
the needle regulating nozzle invented by William A. Doble, 
of San Francisco, in 1898. The principle of this nozzle is that 
within it, and co-axially to it, a core piece is movable, which, 
protruding beyond the orifice of the nozzle tip, in every position 
delivers a stream of annular cross section, which, however, in 
front of the needle closes itself into a solid jet. It was by 
combining the high efficiency of the annular jet with the possibil- 
ity of regulating its size, or the quantity of water delivered, by 
changing the position of the needle, and thus varying the area 
of the annulus, that a regulating nozzle was created which, in an 





FIGURE 7. MECHANICAL CONTROL MECHANISM 


ing contact kept tight by a cup leather, and deflecting the 
stream partially or entirely from the buckets down into the tail 
race, and in this way reducing the quantity of water impinging 
on the buckets; and the deflecting hood, being a shoe of steel or 
other suitable material swinging in front of the nozzle opening, 
and so intercepting the jet to some extent before it can reach the 
buckets. It can easily be seen that with this device, according to 
suitable angles given to the deflectoxy shoe, part of the water, or 
even the totality of the water, is deflected down into the tail race. 
There have been efforts made to design deflector hoods or shoes, 
fitting the nozzle tip, with the object of tightly closing the nozzle 
opening, and thus saving water in case of reduced load; but the 
difficulty of machining these pieces, their rapid wear, and the im- 
possibility of keeping them tight, further the lower efficiency of 
a non-circular jet, have made these devices utter failures. 

The first regulating nozzle satisfactory with regard to mainten- 
ance of the efficiency of the jet over a wide range of various open- 


OF THE DOBLE NEEDLE REGULATING NOZZLE 


entirely satisfactory way, filled the requirements that came uy 
with the demand for close regulation of tangential water wheels. 
Pin nozzles had been tried and used before, and some manufac- 
turers in Europe still use the same now, but the efficiency of a jet 
issued by a pin nozzle is comparatively low, so that its com- 
mercial use was out of the question where efficiency and economy 
were of considerable importance. 

The theoretical principle of the Doble needle regulating nozzle 
is a steady and uniform acceleration of the water up to the point 
where itissues from the nozzle tip, and the curvature of the needle 
bulb and nozzle tip is laid out on such lines that this is accom- 
plished in whatever position the needle might be with relation to 
the tip of the nozzle. 

The character of the jet can be well recognized in the four illus- 
trations, figures I, 2, 3 and 4. 

Figures 1, 2 and 3 are different views of a small experimenting 
nozzle, in which the needle is shifted in its position by means of a 
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hand lever and link connection to the needle stem, and the three 
views show the needle in as many different positions, delivering 
a jet varying from about one-tenth to the full capacity for 
which the nozzle was designed. 

Figure 4 isa flashlight of a needle nozzle designed for a capacity 
of three inches, The photograph was taken through an opening 
in the housing when the wheel was in commercial service, and the 
wheel rim and buckets rapidly passing by can be recognized from 
the blur on the right hand side of the photograph. This jet issues 
under a head of 255 feet, and drives a 150-horsepower exciter at 
the Snoqualmie Falls power plant, near Seattle, Wash. When the 
photograph was taken, the jet was reduced to two and one-quarter 
inches diameter on account of light load on the wheel. 

In both these illustrations it can readily be seen how perfect, 
round and solid the stream leaves the nozzle, free of any splash or 





FIGURE 8. 


spray or rotating action, all of which would be very detrimental 
to the jet, and considerably reduce its efficiency. 

Recent investigations carried out by students at the Massachu- 
setts Institute of Technology in Boston, under the supervision of 
Professor Dwight Porter, having the purpose of determining the 
efficiency of nozzles of the various shapes, have proved that the 
Doble needle regulating nozzle is by far the most efficient—an effi- 
ciency as high as 99.3 per cent. having been arrived at. It is inter- 
esting to know that for these investigations the same instruments 
were used which Freeman had applied at Lowell, Mass., in 1888, 
for his investigations regarding the efficiency of fire nozzles. 

For commercial use in connection with tangential water wheels, 
the needle regulating nozzle is manufactured in two designs differ- 
ent in principle, one of which is the stationary needle regulating 
nozzle, by which all regulating and governing is accomplished by 
the needle itself, and which represents the most perfect form as far 
as economy of water is concerned. The regulating can be done 
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by hand with a hand lever, as figures 1, 2 and 3 show, or a hand 
wheel with nut and spindle arrangement can accomplish this pur- 
pose, shown in figure 5. In case the regulating has to be done 
from a distance, a rope drive can be inserted between the nozzle 
and the stand of the operator, and figure 6 shows such an ar- 
rangement. This also shows the application of compression 
springs around the needle stem, which have the effect of equalizing 
the pressure on the needle. This, of course, is different at differ- 
ent nozzle openings. The needle stem carries on the end opposite 
to the bulb and open to the pressure chamber of the nozzle, « 
balancing plunger, upon which the pressure exerts the same power, 
there being no difference in whatever position the needle may 
be. The plunger balances the needle without the aid of the springs 
at normal opening. Whenthe needle is entirely drawn back or 
the nozzle full open, the pressure on the springs is released, as 


DOBLE NEEDLE REGULATING DEFLECTING NOZZLE WITH HAND CONTROL 


the pressure on the balancing plunger and the forward pressure 
on the needle bulb are equal. By shutting the nozzle, or moving 
the needle forward in reducing the area of the issuing jet, the reac- 
tion decreases, whereas the forward pressure remains the same. 
To make up for this variation the compression springs are pro- 
vided which are fully compressed when the needle is entirely 
closed, in which case the forward pressure upon the bulb is a 
maximum, On account of this it takes the same power to operate 
the needle wherever its position may be. If the governing has to 
be done automatically, the nut and spindle arrangement may be 
developed into a gear connection to a governor, which is placed 
right on top of the nozzle body, as shown in figure 7. 

In some cases, however, it is not advisable nor permissable to 
use a stationary needle regulating nozzle, but the regulating 
needle is of the utmost advantage, also in combination with a de- 
flecting nozzle, in which case the operating of the needle is always 
done by hand by means of a suitable screw or worm gear 
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FIGURE 9. DEFLECTING AND MANUAL CONTROL MECHANISM OF THE 
DOBLE NEEDLE REGULATING NOZZLE 


attachment with hand wheel. Figures 8 and 9 show arrangements 
of this kind, and in both illustrations the ball joint is shown 
assembled to the deflecting nozzle. Figure 8 also shows a counter- 
balancing lever, which counteracts the dead weight of the nozzle 
body and the water contained therein, so that the governor, the 
links of which are connected to the nozzle at the lug on the upper 
side of same, has only to perform the work of acceleration. A 
hydraulic balancing cylinder serves this purpose to better advan- 
tage still. The connection of the hand wheel to the needle stem 
is self-explanatory, in figure 8, the intermediate element being a 
worm and a worm-gear quadrant, and in figure 9, a spindle, the 
hand wheel forming the nut for same. 

The operation of the needle regulating deflecting nozzle takes 
place in such a way that a suitable governor, for instance a Lom- 
bard governor, takes care of the regular fluctuations of the load 
by deflecting the nozzle upward and downward, limiting the 
bucket surface struck ly the jet, whereas the regulating needle is 
set by the power-house operator according to the average load 
during the varying hoursof the day. By this means, for instance, 
during the evening hours, when peak-load regularly occurs in a 
plant, the needle can be set to deliver a larger stream than average, 
and this arrangement is of special advantage if a storage basin is 
at the head of the pipe line, which can fill up during the hours of 
light load, and can be drawn upon during the peak-load period. 
The diagram shown in figure ro represents the effect of the regu- 
lating needle for both stationary and deflecting needle nozzles in 
comparison witha plain nozzle. In this diagram the horizontal axis 
represents the time element, and the vertical axis the load. The 
curve shown in a full line is accordingly the load curve on a plant 
for twenty-four hours. The area taken in by this load curve and 
the horizontal base line of the diagram represents the quantity of 
water used with an automatically governed stationary needle regu- 
lating nozzle. The area between the line following the load curve 
in horizontal tangents from hour to hour and the base line, would 
represent the quantity of water used with a needle regulating 
deflecting nozzle, if the needle were set according to the maximum 
load occurring during each hour of the day, whereas a plain 
nozzle, without any regulating needle, would have to be large 
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enough in size to deliver a stream for the maximum power output 
of the wheel, and therefore the quantity of water used would be 
between the upper horizontal line 4A and the base line, by far 
greater than the quantity used with a needle regulating deflecting 
nozzle. It can therefore easily be seen that the regulating needle 
is a most valuable saving device for any power plant where economy 
of water is of any consequence.* 


A ONE HUNDRED AND TEN-MILE TRANSMISSION. 


HE Washington Water Power Company, Spokane, is about 
to begin the commercial operation of its 110 mile trans- 
mission line, which is the longest in the Northwest. In 

the generating station two 2250-kilowatt, 4000-volt, revolving 
field generators, each direct connected to a Victor turbine, oper- 
ating under a head of seventy feet, have been installed. The 
electric machinery, including generators, transformers, switches, 
lightning arresters, etc., was built by the General Electric 
Company. The switchboards are installed on a gallery overlook- 
ing the whole power house, and all main busbars are in separate 
pottery compartments underneath the gallery. Two sets of bars 
allow the city service and the transmission system to be separated 
when necessary. All the generator switches are of the General 
Electric Company’s form H, motor operated, remote control type. 
These switches operate so promptly upon closing the relay switch 
on the switchboard that no difficulty is encountered in synchro- 
nizing machines. The exciter is direct connected to a separate 
water-wheel without governor. A Lombard governor is installed 
to operate each of the larger generators; only one of these 
governors, however, will be used at a time, as a practically con- 
stant gate opening on one wheel will be used, allowing the 
governor on another wheel to regulate for the whole station. 

Three water-cooled transformers (with one spare for emer- 
gencies) step the voltage up from 4000 to either 45,000 or 60,000 
volts, depending upon connection, for the long distance tran- 
mission. There are no high tension switches, other than discon- 
necting switches, installed between the line and the transformer 
primaries. Lightning arresters are installed, each single pole 
arrester being in a separate brick compartment extending from 
the lower floor of the building to the high tension wires, which 
are near the roof. 

The line is approximately 110 miles long to the furthest power 
user. A portion of it runs through marshy or boggy country 
where considerable trouble was experienced last winter from ice 
forming around the pole butt and finally lifting the pole out of 
the hole. This difficulty was overcome by putting horizontal 
cross pieces on the butts underground. The line consists of three 
No. 2 solid. copper wires, with 60,000-volt Locke insulators and 
iron pins. These pins are made of about three-inch wrought iron 
with cast iron shanks, for insertion in cross-arm and lead threads. 

There are six substations, each equipped with three-phase, step- 
down, water cooled transformers, varying in size from 100 kilo- 
watts to 750 kilowatts, with primary taps for 60,000 or 40,000 volts, 
according to line pressure. Each substation is equipped with an 
automatic high tension oil switch mounted in a separate brick 
compartment above the panel and connected between the trans- 
former primary and line. 

The power will be used almost exclusively for mining purposes, 
the most notable installation being at the Standard and Hecla 
mines, where four General Electric, 300 horsepower induction 
motors will be used to drive compressors, hoists, etc. One of these 
motors will be geared direct to a hoist. There is an aggregate of 
about 800 horsepower in synchronous motors and the balance in 
induction motors. The synchronous motors will be started direct 
from the line through low voltage taps on the transformers. The 
plant has already been operated for some time at 60,000 volts, but 
with no load at the end of the line, and no defects have been 
encountered. 

* Doble patented needle regulating deflecting nozzles have been successfully 
built for jets of sizes up to five and one-half inches in diameter, and under 


heads up to 1900 feet, by the Abner Doble Company of San Francisco, the only 
manufacturers of this device. 


























































Beam, 


So! 


See ws 
‘ ij 


i 


PELE Hwee ANIC 


~y 


= 
iz . ae 
ho 





Eee Cpe ED nem Aca 4 ly 















































- 
a 


Peete eee ey Sate tet eaT EL ia! EEE lee aoe seem onan 96 SEP 


ee aE een Oe”, See Be Se 








THE ESCALATOR, 

HE Escalator is a continuous carrier designed for convey- 

ing large numbers of people from one level to another 

within a limited interval of time. The various units mak- 

ing up the Escalator are so arranged that on the incline they 

present the familiar zigzag appearance of an ordinary stairway 
and, when at rest, the Escalator may be used as such. 

The first Escalator in public service was installed in the Textile 
Building at the Paris Exposition of 1900, where it called forth 
favorable comment from visitors of every nation and from the 
technical press of Europe. The Exposition authorities, after 
having satisfied themselves that it would do all that was claimed 
for it, namely, convey ten thousand people per hour, awarded the 
Grand Prix to its mak- 
ers, the Otis Elevator 
Company. Escalators 
have since been in- 
stalled and are now in 
operation in the large 
department stores of 
Siegel & Cooper, in 
New York and Chic- 
ago, of Gimbel Bros. 
of Philadelphia, and 
the Simpson Crawford 
Company and of R. H. 
Macy & Co., in New 
York, the latter store 
being equipped with 
four separate mach- 
ines, serving for the 
first five floors. In ad- 
dition, there is an 
Escalator at the up- 
town station of the 
Sixth Avenue Ele- 
vated Railroad at 
Twenty-third Street 
which affords the best 
example of its fitness 
for this particular 
class of service. Since 
it was installed two 
years ago, the receipts 
of this station have 
been increasing at a 
greater rate than those 
of any other station, 
showing that the pub- 
lic appreciates a de- 
vice which saves them 
the trouble of walk- 
ing upstairs. Theinclination of the public to avoid climbing steps 
is well known. If, for example, during some building operation, 
a temporary sidewalk is erected a few feet above the usual level, 
the great majority of pedestrians show their preference by going 
around what they consider an obstruction. Moreover many 
people in deciding by what method they shall travel from place 
to place within the city, consider ‘“‘the climbing of steps.” It has 
been learned from actual observation, that considerable traffic 
has been diverted from the surface line at the Twenty-third Street 
elevated station. This fact was clearly brought out at the time 
when electrical connections of the driving motor of the Escalator 
were being changed to take current from the third rail. The 
Escalator was stopped, becoming, to all intents and purposes, an 
ordinary staircase. Those accustomed to the convenience started 
as usual to travel up on the Escalator, but when they saw it at 
rest, many were observed to turn away and board the surface cars 
instead. It is also known that many ladies plan their shopping 
trips so as to finish at the station equipped with this device. 
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ESCALATOR ON MANHATTAN ELEVATED RAILROAD 
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Influenced, no doubt, by these considerations, the Manhattan 
officials: have draw a plan to install Escalators at several of their 
other stations, including both uptown and downtown platforms 
at Thirty-third Street and Forty-second Street. 

The Escalator consists of an endless series of steps connected 
together by a heavy sprocket chain, which, at the proper place, 
engages with the driving sprocket wheel. Each stepis essentially 
a four-wheel truck, bolted to a shaft, which, in turn, is connected 
to the links of the driving chain. There are two wheels at each 
end of the truck traveling on separate tracks, so placed that the 
steps remain horizontal at all points of the ascent. At the land- 
ings, at the top and the bottom, of the Escalator, the trucks travel 
in the same plane so that the steps there become a moving side- 
walk. Ample oppor- 
tunity is thus given, 
even to the infirm, to 
board the device be- 
fore the ascent begins 
and at the top to step 
off again. A traveling 
hand-rail moving at 
the same speed as the 
steps further simplifies 
its use. 

Should a person fail 
for any reason to step 
off at the upper land- 
ing, a device, called 
a shunt, removes him 
from it. This consists 
of a box-like affair, 
triangular in form, 
placed about ten feet 
from the top of the 
Escalator with the 
apex pointing against 
the direction of the 
moving platform. In 
the lower part, set in 
a vertical position are 
two belts running 
backwards from the 
apex. Anything com- 
ing in contact with 
these belts is gently 
brushed to one side. 

Every part of the 
Escalator is made to 
micrometer measure- 
ments to one-thous- 
andth of an inch by 
special machinery de. 
signed for the purpose. Asa result of this unusual precision, the 
various steps fit together so nicely that a piece of paper cannot be 
forced between them. To secure practically noiseless operation, 
the wheels on which the trucks move are deadened with lead, 
rawhide pinions are used in the driving gear, and the tracks are 
built up of wood and steel. 

The links of the sprocket chain are made of two 18-inch cast 
steel shrouds, with 1% inch steel pins between them at three 
inches between centers. The ends of the links are bushed with 
phosphor-bronze in which graphite is inlaid, thus providing 
lubrication of the bearing surfaces, and the wheels are similarly 
provided with a constant lubrication of graphite. The Escalator 
is driven by an electric motor located within the structure of the 
upper landing, and suitably geared to the large driving sprocket 
wheel by a combination of worm and spur gearing. All parts of 
the running gear are made of crucible cast steel, the axles and 
link pins being of cold drawn steel. Each casting is subjected to 
a test of many times the working-strain to come upon it. While 
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ESCALATOR IN R. H. MACY & CO’S DEPARTMENT STORE, NFW YORK 


there are no mechanical limitations to the rate of speed with 
which the Escalator may be driven, it has been found that a 
speed of about 100 feet per minute is satisfactory to the public. 
At this rate of driving, 4000 steps per hour arrive at the landing, 
aud the maximum capacity of the machine depends upon the 
width of the steps used. The Escalators which have been 
installed for railroad stations, large department stores and other 
localities, where a large capac- 
ity is necessary, have been 
about five feet in width, and as 
each step readily accommo- 
dates three people the ultimate 
capacity of such a construction 
is 12,000 people per hour. For 
the smaller department stores 
and for use in railroad stations 
where the traffic is not heavy 
the Escalator is made of such 
width as to accommodate one 
person on each step. 

It should be noted that the 
Escalator is a perfectly revers- 
ible machine operating equally 
well in either direction. In the 
“‘duplex’’ type, a variation from 
the style shown in the illustra 
tion, the steps during the de- 
scent are again guided by suit- 
ably placed tracks into the 





familiar zigzag position and thus the satme machine 
serves to carry passengers both up and down. 

In a third modification of the device designed especially 
for the London underground railroads where the differ- 
ence between levels is considerable, the steps ascend iti 
one spiral and descend in another spiral below the first, 
carrying passengers in both directions. 


“ ELECTRO-MAGNETIC THEORY,” by S. J. Burnett, 
Ph. D., assistant professor of physics in the Leland 
Stanford, Jr., University. Published by The Mac- 
Millan Company, New York. Price, $3.00. 


This book is written especially for the use of students 
in higher physics, and is a valuable text book for the 
classroom. The practical engineer will, however, find 
little information of value, excepting possibly a part of 
the treatment of condensers. The book is, indeed, too 
mathematical for every-day work. The first chapter 
deals with the electrostatic theory, explaining the effects 
of rubbing ebonite, etc., and wool in attracting other 
substances. It differs little in this regard from the usual 
explanation found in books of its class, but has in addi 
tion a complete mathematical analysis. In Chapter II 
the author attempts to show the condenser effect between 
two cylindrical conductors, expressed mathematically. 
The practical engineer knows too well the many con- 
ditions that must be considered before the capacity of a 
power line can be even approximated; and any attempt 
to express this mathematically without taking into 
account these conditions must certainly bring about 
very doubtful results. In Chapter VI, an interesting dis- 
cussion is given on the dielectric hysteresis of con- 
densers, explaining very fully the well known effect of 
charging a condenser for a long time in one direction, 
and then for a much shorter time in the opposite direc- 
tion, showing that the discharge will demonstrate, first, 
a polarity of the last charge, and then reversely to a 
polarity of the first charge. The subject of resonance 
is treated rather briefly in Chapter XIII. Although lack- 
ing completeness, the book, taken as a whole, is well adapted 
for its purpose, namely, for the class room. 


The Crocker-Whecler Company, of Ampere, N. J., has estab- 
lished headquarters for the southern representative of its Wash- 
ington office, S. M. Conant, at 425 Empire Building, Atlanta, 
Georgia. 





WORKING DIAGRAM OF ESCALATOR 
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THE PECOS VIADUCT. 


TN length 2180 feet and 330 above the bed of the stream it 
I spans, the Pecos viaduct is one of the world’s marvels of 

engineering and bridge building. It is the property of the 
Southern Pacific’s Sunset Route, and stands in Val Verde 
County, Texas, about midway between E] Paso and San Antonio, 
on the main line from San Francisco to New Orleans, It is com- 
posed of steel plates and lattice girders, resting on steel towers, 
and contains 1820 tons of metal. 

In all North America there is only one other arch bridge even 
approaching it in magnitude, that of the Erie Railroad across 
Kinzusa Creek, which is 2050 feet in length and 302 feet above 
he stream. It was erected in 1891-y2 by the Phoenix Bridge Com- 
pany, of Phcenixsville, Pa., A. Bonzano, chief engineer, under 
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The camera should be placed in readiness for rapid work, as 
the canyon is neared, and it should be kept in readiness for far- 
ther work after it is crossed, for Castle Canyon, with its strange 
forms carved from the solid rock by wind and sand, and the lovely 
Devil’s River, with the Canyon of the Rio Grande just beyond, 
and no great distance away. And there need be no fear of cloud to 
mar the exposures, for this is the land of the sun, where sunshine 
of the most brilliant kind may'be expected at least 364 days in the 
year. 


ANSWERING A CORRESPONDENT. 

“The quantity of water in cubic feet per minute discharged 
through a nozzle of any type is 0 = .0069 X v X F._ In this for- 
mula v represents the spouting velocity of the jet, and is equal to 
481.14 X Vk, A being the effective head of water, which can be 





THE PECOS RIVER BRIDGE, TEXAS 


the supervision of J. Kruttschnitt, the chief engineer of the 
Southern Pacific. 

The world has not many views so grand and awe-inspiring as 
that obtained from the wild Canyon of the Pecos and surround- 
ing country, as the train slowly draws its leugth across the via- 
duct. A range of jagged mountains, blue and velvety with dis- 
tance, miles away to the south in Mexico, lends it a fitting back- 
ground; and the rocky hills, bare of all vegetation except the 
weird forms of the desert, the yucca, the cactus and the maguey, 
which crowd close to the chasm’s brink, are worthy the brush 
of the painter; but the eye is instantly drawn from these, as the 
savage depths of the canyon are slowly unfolded to the gaze. 
On either side of the train, both walls may be traced for a long 
distance to where they are lost in bends—walls that are of solid 
rock, and as perpendicular as the sides of a house, and at their 
base a tiny thread of dancing, leaping, flashing water. 


arrived at by measuring the pressure with a pressure gauge, which 
pressure in pounds per square inch is equal to .4334 of the effective 
head in feet. The pressure gauge for this case must be right back 
of the nozzle tip. If it is further back, there will be some slight 
loss in the nozzle body, which reduces the actual effective head 
somewhat. /, givenin the first formula, is the area of the jet 
issued by the nozzle, which, however, is slightly influenced by the 
contraction of the water, which makes the actual quantity of water 
delivered several per cent. less than is theoretically found by the 
formula.”’ 


Theo. E. Theberath, late engineer of the Valley Counties Power 
Company and who has achieved well-merited fame through the 
engineering work he performed in building the original Yuba, 
Colgate and de Sabla (Nimshew) power plants, has been appointed 
to the chief engineership of the Standard Electric Company. 
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G. I. ARC LIGHTING APPARATUS. 


NE of the first manufacturers of arc lamps to appreciate the 
advantages of the enclosed arc over the open arc was The 
General Incandescent Arc Light Company. Always at the 

fore in the field of arc lighting, it has steadily progressed, and at 
the present time has a thoroughly complete line of enclosed arc 
lamps .for all kinds of circuits and for all classes of service. 
Thousands of G. I. lamps of various kinds are in use all over the 
world. During recent years this company has gained an enviable 
reputation with its series alternating arc lighting systems for 
street illumination. Besides furnishing small outfits, of from 





FIGURE |. SERIES ALTERNATING LAMP WITH ABSOLUTE HANGER CUT-OUT 


twenty-five to 200 lamps, too numerous to mention, it has sup- 
plied the Cincinnati (Ohio) Gas and Electric Company with 5700 
of these lamps, the Nicaragua Electric Company, of Managua, 
Nicaragua, with 200, the city of Nashville, Tenn., with 500, the 
Cornwall (Canada) Canal, 275, and the Peoria (Illinois) Gas and 
Electric Company, 700. Complete regulating, arc panel board, 
lightning arrester, etc., apparatus was included with each install- 
ation. 

Some four years ago the G. I. Company, realizing the obvious 
desirability both from a manufacturing and from a commercial 
standpoint of having arc lamps for all varieties of use as near as 
possible identical in construction and design, brought out a full 
set of arc lamps, in which this idea of the interchangeability of 
parts was most thoroughly developed. Since then it has been the 
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constant aim of the company to enhance this feature, until at the 
present time the spools, the core mechanisms and the resistance 
or reactance coils are practically the only factors that change in 
the various types of G. I. lamps. The hangers, top castings, 
frames, trims, clutches, carbon holders, outer castings and glass- 
ware are absolutely universal for lamps designed for different 
commercial circuits. 

The G. I. Company now make eight standard, distinct types 
of interchangeable, enclosed, carbon feed are lamps, besides 
special styles of lamps desired for particular purposes. These 
lamps have a continuous circuit throughout, except at the arc, 
and therefore objectionable sliding contacts are entirely absent. 
The G. I. multiple direct current lamps, comprising three types, 
namely, the L-11 for from roo to 125-volt service, wound for either 
three, four, five or six amperes as ordered; the L-21, also for from 
100 to 125-volt circuits, but made adjustable at will to any desired 
fraction of an ampere between the limits three and six, and the 
L,-12, for 200 to 250-volt use, wound for either three or three and 
one-half amperes, have a number of peculiar and unique features 
of great advantage and interest to are light station men, and to 
other users of arc lamps. For example, the series windings are 
“‘form wound,” and are most accessible for ready removal or 
replacement. The resistances for the above mentioned lamps, as 
indeed for the whole line of lamps, are wound in spiral 
grooves around the cylindrical surfaces of small porcelain bobbins, 
about two and one-half inches long and one and one-quarter 
inches in diameter. Each lamp resistance comprises from four to 
six of these small resistance units. In case of a defect at some 
point in a lamp resistance wire, the bobbin on which it occurs 
can be conveniently disconnected or replaced. In fact if a few 
spare parts are kept at hand it is perfectly possible to replace a 
resistance unit or a series spool without even disconnecting the 
lamp from the service leads, and the exchange can be accom- 
plished in a very few minutes. The lamps are fitted with graphite 
dash pots, and work on the lever principle; they consequently 
never stick—start up smoothly, and operate steadily with prac- 
tically no interruptions. 

The G. I. Type L-3 lamp for multiple series direct current 
service, built on the differential principle, burn two, three, four, 
five or six in series on from 200 to 600-volt constant potential cir- 
cuits. Each lamp of a series maintains a uniform arc voltage, 
and does not 
compensating resistances and automatic cut-outs, so that in case 


«ec 


rob” or “hunt.’’ The lamps are provided with 


the carbons are consumed in one or more lamps they will auto- 
matically cut themselves out, and introduce the proper amount of 
resistance into the circuit to allow the remaining lamps of the 
series to continue in operation. The Type L-5 lamp for series 
direct current constant current use, in connection with series arc 
machines, is similar in construction and design to the lamp just 
described, and besides regulating very closely, is remarkably 
efficient. It needs no compensating or regulating resistances, but 
is provided with an automatic cut-out which protects the lamp 
and insures the continuance of the series circuit in the case of a 
lamp needing trimming. These lamps are thoroughly up-to-date 
im every regpect, and are giving excellent satisfaction in service. 

Designers have always found it difficult to perfect a lamp for 
multiple alternating currentconnection. The G.I. Company has 
been particularly fortunate with its Type L-6 lamp designed for 
this use. For several years now this lamp has been steadily built 
and sold in large quantities, with practically no change in its 
design. It is extraordinarily quiet in operation, and when 
properly handled gives absolutely no trouble, and makes many 
friends. 

In the field of series alternating lighting the G. I. Company is 
particularly well situated for meeting any conditions, being in a 
position to supply either the shunt type, or the differential type of 
lamp. 

For circuits of not more than twenty-five lamps, with line volt- 
age below 2500 volts, the G. I. Type L-7 shunt type of lamp is 
undoubtedly admirably fitted. It has no series winding, and 
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FIGURE 2. SIXTY LIGHT G. I. AUTOMATIC REACTIVE REGULATOR 


therefore its efficiency is about 98 per cent. and its power factor 
from 88 to 92 percent. It has the additional advantage that its 
arc voltage is entirely independent of the current through the arc, 
and consequently the current may be varied at will through a 
circuit of shunt lamps from four amperes to seven and one-half 
amperes without readjusting or changing the lamp mechanisms. 

The L-8 differential type of lamp for series alternating connec- 
tion where more than twenty-five lamps are to be connected in 
series, or where it is desired to operate incandescent lamps in 
series with the arcs, is of simple, rugged, serviceable construction. 
Its moving parts areas light as is compatable with proper strength, 
and have been so well proportioned, arranged and mounted that 
it has been possible to reduce the 
losses in the series and shunt wind- 
ings to a minimum. The power 
factor of the lainp is from 84 to 86 
per cent. and the efficiency about 
95 per cent. Both L-7 and L-8 
lamps are equipped with automatic 
cut-outs tipped with pure silver 
and capable of carrying the maxi- 
mum current of the circuit indefi- 
nitely without damage. 

The outer casings for G. I. lamps 
are designed in two styles, orna- 
mental and plain. They are con- 
structed of heavy steel, brass, or of 
solid sheet copper, are made inter- 
changeable to fit any lamp, and 
may be readily removed, giving 
convenient access to any part of 
the lamp mechanism. For out- 
door service they are thoroughly 
water tight and practically bug 
and dust proof. Any type of lamp 
can be fitted with trim mechanisms 
suitable for receiving open bottom 
inner bulbs, or if preferred, trim 
mechanisms can be supplied cap- 


able of taking closed bottom bulbs. FIFTY LIGHT G. 
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All the lamps can be equipped with either outer globes, porcelain 
reflectors, or with metal reflectors and outer globes together. 

G. I. lamps are built, inspected and tested with great care, and 
every precaution is taken to eradicate all possible defects of 
material, workmanship and insulation before the lamps are 
allowed to leave the testing department. Extraordinary atten- 
tion is given to the insulation of both direct current and alternat- 
ing current series lamps which are designed for high tension 
service. 

For maintaining the current constant through a series of either 
shunt or differential type lamps, the circuit being operated from 
a constant potential, alternating system, the G. I. automatic 
reactive regulator is used. This consists principally of two form 
wound magnet coils surrounding two legs of a W type laminated 
iron core, The core is practically suspended in the magnetic 
field of the magnet coils when the regulator is in operation, and 
is free to move into and out of the coils in such a manner as to 
keep, due to its varying reactive effect, the current through the 
coils practically constant. The regulator is provided with an 
adjustable counter weight for current adjustment and with an oil 
dash pot. Particular attention is called to the fact that there are 
no moving coils or flexible leads in the G. I. regulator, and the 
magnet coils are mounted in a spring supported frame, and the 
W core is also flexibly supported, eliminating all vibrations from 
the regulator frame. This regulator will automatically maintain 
the current, through a series of lamps, coustant within one-tenth- 
ampere either way with any condition of load, from one lamp to 
full load, and will thoroughly protect lamps and station apparatus 
against partial or complete short circuit of line, or any ground or 
combination of grounds. It will maintain current at normal upon 
full short circuit for one hour without seriously overheating. 

Figure 1 shows a G.I. series alternating lamp and absolute 
hanger cut out. Figure 2 is a cut of a G. I. sixty-light automatic 
reactive regulator, and figure 3 shows diagramatically the con- 
nections and necessary apparatus for operating a fifty-light series 
alternating arc lighting circuit from a 12,000-volt constant poten- 
tial system. It will be noticed that the transformer secondary 
has a number of taps brought out to a marble plug board so that 
the secondary voltage may be varied in steps of 500 volts up to 
full voltage. By this means the power factor of the system, 
which is from 75 to 80.per cent. at full load, can be maintained 
within 5 per cent. of maximum with any number of lamps above 





1. SERIES ALTERNATING CURRENT SYSTEM WIRING DIAGRAM 





January, 1904] 


one-third load. The efficiency of this system including lamps, 
regulator and transformer is above go per cent. 

The manufacturing facilities of the G.I. Company have re- 
cently been greatly enlarged and improved, and the company is 
now in a position to more promptly fill orders for high class arc 
lamps for all circuits than ever before. Bulletins and descriptive 
matter will be gladly furnished from the Pacific Coast sales office, 
Crossley Building, San Francisco. 


ELECTRICITY IN THE ST. FRANCIS HOTEL. 


N the St. Francis Hotel, which occupies a most magnificent 
site on the northwest corner of Geary and Powell Streets, 
opposite Union Square, San Francisco is to possess its first 

actual realization of a thoroughly new and modern hotel of palatial 
proportions. The announcement is made that it is to be opened 
in March next, and in 
connection with this it is 
interesting to note that 
in it the Standard Elec- 
trical Construction Com- 
pany has just completed, 
without doubt, not only 
the largest and finest 
electrical installation of 
its kind in the United 
States, but from a point 
of good workmanship its 
electrical features cannot 
be excelled by those of 
any hotel in the United 
States. 

To the average layman 
it would seem incredible 
when told that there are 
ninety-nine and one-sixth 
miles of copper wire in- 
stalled in the building, 
and when one stops to 
consider that these wires 
are all run in iron armored 
electrical pipes, thus 
making a fire-proof in- 
stallation, a fair idea of 
the magnitude of the 
work will be obtained. 
To be specific, the hotel 
is wired for 11,483 six- 
teen-candle power incan- 
descent lights, which, 
with the arc lights and 
motors, taking their 
equivalent of power in 
lights, would make a total 
of 12,720 lights. The 
entire circuits for these, 
as well as for the tele- 
phone wires, are run in : 
the Electroduct iron armored conduit of the American Circular 
Loom Company, Grimshaw white core wire being used, 

The bedrooms of the St. Francis are equipped with every 
electrical convenience that can add to the comfort and conven- 
ience of its guests. There are from four to ten-light center 
clusters, according to the size of the room, in the center of each 
room, and these are controlled by a flush switch at the entrance. 
The dressers are not lighted by bracket lights, but by another 
ceiling fixture of two lights, so located as to obtain the best light 
on the mirror, these lights being controlled by another flush 
switch at the side of the dresser. Along the baseboard there is a 
receptacle to provide light for reading in bed. Inthe clothes closet 
their is another ceiling light, which is controlled bya flush switch 
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at its door. The bathrooms are provided with a ceiling cluster, 
also controlled by a flush switch at the door, and in addition 
each room contains a bracket for an electric curling iron. The 
passages between suites are provided with an individual light that 
is controlled by three-ways from both entrances. The smallest 
bedroom is thus provided with fourteen lights at six different out- 
lets, and controlled by four separate flush switches, and in the 
cases of suites of two rooms, the parlor to the suite is equipped 
with twelve lights. In each and every bedroom and parlor in the 
building there is a telephone, on which one can not only talk to 
the office or to any other rooms in the house, but also carry on 
local or a long distance conversation. 

The main switchboard for the building is located in the machin- 
ery room in the basement, and is fourteen feet long by six feet 
high, the foundation of which is imbedded in the concrete floor 
and braced from the wall 
on angle irons. It sets 
six feet from the wall, 
thus permitting one to 
get at the board from the 
rear. This main switch- 
board is made up in 
twelve panels of one- 
and-one-half-inch dark 
blue marble, and upon 
the board are mounted 
two Bristol recording am- 
meters, two Bristol re- 
cording voltmeters and 
two wattmeters, which 
read the entire load, 
there being twénty-one 
more wattmeters in the 
rear of the board to check 


TH 
a a 


up the floors, dining 
rooms, etc. Power for 
the lighting and motor 
services is to be taken 
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from the underground 
mains of the San Fran- 
cisco Gas and Electric 
Company. 

There are twenty-four 
150 ampere, three-pole, 
double-throw, polished, 
fused knife switches, 
besides an aggregation 
of the smaller ones, on 
the main switchboard, 
and all the fuses are of 
the inclosed cartridge 
type. There are three 
separate feeders from the 
power company’s mains 
in the street to this main 
switchboard, each con- 
sisting of three cables 
inclosed in a three-inch conduit, and the aggregate of these three’ 
feeders is equivalent to a stranded cable having an area of 5,700,000 
circular mils. 

Two separate feeders run from the main switchboard to each 
floor, both being controlled at the main switchboard on one switch. 
The floors are wired from two panel boards on each floor, which con- 
sist of a marble slab with side pieces, upon the face of which are 
mounted a ten-ampere, single-throw, polished, fused knife switch 
for each circuit leading therefrom. The marble panel is inclosed in 
a steel compartment box made of No. 10 heavy sheet steel. There 
are in all forty-one of these marble panels, and upon them are 
mounted 957 knife switches. The fuses used in connection with 
the knife switches are also of the inclosed cartridge type. All the 
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corridor lights are arranged for night service, so that by pulling 
six switches on each floor one-half the corridor lights are extin- 
guished. There is a total of 1900 improved E-Z Cutter flush 
switches in the building, and all are of the double-pole and three- 
way type, connected as single-pole switches, thus assuring a cer- 
tainty of the cutting on or off of lights without sparking. 

The main dining-room, which is 120 by forty feet in size, has 
eight ceiling fixtures, each of fifty-five lights, thirty-six bracket 
outlets of six lights each, twenty-three floor receptacles for table 
lights, and six receptacles in the picture molding for ceiling deco- 
ration on gala occasions. This makes a total of 958 incandescent 
lights in the dining room. There is a cafe in the basement and 
another on the first floor, and in addition there are also four pri- 
vate banquet rooms, all of which are elaborately provided with 


lights. Iron conduit systems were installed, both for the tele- 


phone and lighting, aud the wires were pulled in upon comple- 





A TYPIC4L PIECE OF CONDUIT CONSTRUCTION IN THE ST. FRANCIS HOTEL 


tion of the building. Electric motors are installed for ice chop- 
ping, knife and fork and dish washing machines, etc. 

In the telephone installation a 300-pair lead-covered telephone 
cable was run from the telephone company’s lines in the street 
to the cross-connecting board in the basement. There are two 
telephone terminal boards of 250-pair terminals, each located on 
the second floor, whence the wires run to the rooms on the third 
floor, and thence straight up and down, taking in all the rooms 
in the building. From the two telephone terminals on the secoud 
floor there are five fifty-pair lead-covered cables running to the 
cross-connecting board in the basement, and up to the private ex- 
change in the office. 

The entire electrical equipment of the St. Francis Hotel was in- 
stalled by the Standard Electrical Construction Company, whose 
extensive offices and show rooms occupy one-half of the ground 
floor of the Rialto Building. In addition it should be mentioned 
that the engineering features of this noteworthy installation, as 
well as the supervisory details of its construction, were executed in 
person by A. M. Funke, general manager of the Standard company. 
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THE RIALTO BUILDING.. 


STRIKING testimonial to the keen perception of capital 
A in foreseeing the trend of commercial events is evidenced 

in a study of the immediate locality of New Montgomery 
and Mission Streets, San Francisco, where the comparatively re- 
cent completion of two new buildings, occupying diagonally 
opposite corners of the street intersection, has resulted in the 
complete transformation of the commercial aspect of that one- 
time second-rate community. A year ago to name the corner of 
New Montgomery and Mission Streets was to designate a scarcely 
known quarter, for, aside from the contractors who daily congre- 
gated about the Builders’ Exchange and aside from the further 
fact that at one time Wells, Fargo & Co.’s express office was there 
situated, the great mass of the business public found ne distin- 
guishing landmark there. Now, however, all is changed, for the 
old Wells-Fargo building has been modernized into the new Cross- 
ley building, while on the opposite corner has been reared the 
stately Rialto building, both of which are at least the peers of 
any office structure on the Pacific Coast, if not within the coun- 
try. The completion of these structures has, indeed, wrought a 
powerful influence toward changing the industrial centers of 
several of the most important industries of the city from several 
scattered localities into one single concentrated area. The term 
“south of Market Street’’ has now lost its depreciative signifi- 
cance, for the Rialto and Crossley buildings have made that local- 
ity a delectable one. 

It may be said regarding the Rialto building that within it are 
centered business interests which represent millions of dollars. 
An entire floor is occupied by the California Gas and Electric Cor- 
poration, with which is affiliated the Bay Counties Power Com- 
pany, the California Central Gas and Electric Company, the Oak- 
land Gas Light and Heat Company, the Sacramento Electric, Gas 
and Railway Company, the Fresno Gas Company and the Valley 
Counties Power Company. Another entire floor is occupied by 
the Standard Oil Company, while still a third complete floor con- 
tains the executive and general offices of the Uuited Railroads of 
San Francisco. Aside from these tenantages, it is of interest to 
the engineering fraternity to know that the Wagner-Bullock Com- 
pany of California occupies the ground floor corner of the struc- 
ture, and that the remaining half of the New Montgomery Street 
frontage of the building is arranged into the commodious offices 
of the Standard Electrical Construction Company, the California 
Incandescent Light Company, the Elblight Company and the 
Duplex Filter Company. Numerous other tenants of inter- 
est to the engineering field are also located within the building, 
prominent among these being the Pacific Portland Cement Com- 
pany, Milliken Bros. of New York, Electric Storage Battery Com- 
pany, S. F. Alden & Company, A. Leschen & Son’s Rope Com- 
pany, American Gold Dredging Company, the Bucyrus Company, 
Chicago Telephone Supply Company, Federal Gold and Copper 
Company, Rand Drill Company, Westinghouse Air-Brake Com- 
pany, Union Tank Line Company, besides offices occupied by 
the Department of Agriculture, Army Recruiting, Geological 
Survey and Marine Corps of the United States. Incidentally the 
offices of THE JOURNAL OF ELECTRICITY, POWER AND GAS are 
also located in the building. 

The style of architecture of the Rialto building is best described 
as a modification of the French renaissance in terra cotta brick. 
The building itself is of absolutely fireproof construction, being 
built solely of structural steel, concrete and terra cotta, with the 
single exception that the concrete floors are surfaced with maple, 
and the interior finish, such as doors, baseboards and casings, are 
of South American mahogany. The partition walls are of tiling 
with expanded metal, while all corridor floors, wainscoting, lava- 
tories, etc., together with the main vestibule, are of finished 
marble, which is either of the Colton or Victor green varieties. 
The plumbing of the building is of the flushometer system 
throughout. Steam heating is used, and each floor of the build- 
ing is piped for connection with automatic sweepers, the exhaust 
pumps for which are located along with the steam plant in the 
basement of the building. So far as has been practicable to do 
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THE RIALTO ENGINE-GENERATOR SETS 


so, exclusively California products have been used in the structure, 
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of the Rialto fifteen minutes before the 
starting of the train to reach their des- 
tination without delay. 

It is noteworthy that while the steel 
frame of the structure was not begun 
until early in May, 1902, the building 
was finished and ready for occupancy 
the following January, making it 
period of construction to be within 
eight months. Credit for this rapid, 
and at the same time no less thorough 
work, is largely due to the ability of 
the architects, Messrs. Meyer & 
O’Brien, and to the principal contrac- 
tors. Messrs. Milliken Bros. of New 
York furnished the structural steel. 
The terra cotta was furnished by the 
Steiger Terra Cotta Works, while all 
electric work was performed by the 
National Electric Company of San 
Francisco, which placed iron armored 
conduits throughout, independently 
for each class of electric service, in- 
cluding lighting, telephone and dis- 
trict messenger wiring. 

Occupying an extremely limited 
portion of the basement, the power 
plant for the Rialto building presents 
a unique but pleasing appearance. 
Upon entering the engine room the 
first impression is one of neatneéss 
and compactness, coupled with a high degree 


and this is notably true with reference to the marbles and cement. THE STEAM of cleanliness. After a more exhaustive ex- 
The Rialto, which is located on the southwest corner of New FOWER PLANT amination, this gives way to a feeling of admir- 


Montgomery and Mission Streets, is owned by Herbert E. Law. 


ation for the engineering genius of the design- 


Architecturally it is considered to be one of the best of the large ers. No available corner is wasted, yet the engineer in charge is 
buildings of San Francisco, and commercially it surpasses any enabled to obtain a complete survey of his apparatus from almost 
other in convenience and completeness of its equipment as regards any partof his plant. The small headroom is extremely notice 


administerting to the coniforts and 
occupies a ground area of 16,250 
square feet, and it consists of nine 
floors and basement, the floors being 
divided into 240 offices, all of which 
are excellently lighted. As attesting 
the popularity of the building, it is 
significant to state that these offices 
are all rented. Fast elevator service 
is maintaind by means of four Otis 
elevators of the high-speed, high-duty 
electric type produced by the Otis 
Elevator Company. These are oper- 
ated direct from the electric power 
plant located within the basement of 
the building. All night elevator ser- 
vice is maintained. These elevators 
run ata speed of 250 feet a minute, 
and continue from the basement 
through to the top floor, which recalls 
the fact that the height of the build- 
ing from sidewalk to top of cornice 
is 113 feet. Since the completion of 
the Rialto building a postoffice sub- 
station has been established on the 
northwest corner of New Montgomery 
and Mission Streets, in the premises 
formerly occupied by the Builders’ 
Exchange, and so rapid is the postal 
service thus secured to tenants of the 
Rialto building, that it is possible for 
letters mailed in the Cutler mail chute 


yants of its occupants. It able, and one is forced to wonder how such a complete and up-t,- 
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THE RIALTO, THE BABCOCK & WILCOX BOILERS 


date plant could be constructed in such a remarkably small space. 
Although, as above observed, no room is wasted, the machinery is 
arranged in a thoroughly open and advantageous manner, com- 
pelling a feeling quite the reverse from that occasioned by a 
cramped and stuffy compartment. To Messrs. Charles C. Moore 
& Co. of San Francisco is due the credit of designing and install- 
ing this economical power plant. 

The generating power is supplied by two automatic, horizontal, 
tandem, compound, non-condensing, self-oiling Ideal engines, 
with cylinders of eleven and sixteen inches diameter and a com- 
mon stroke of twelve inches, running at about 285 revolutions per 
minute, with an initial steam pressure of 100 pounds per square 
inch. Each of these is provided with an outboard bearing, and 
is direct connected to a seventy-five-kilowatt generator mounted 
upon a sub-base, which extends beneath and supports the engines, 
each engine and its generator thus forming a self-contained unit. 

The economy of the plant is greatly increased by the use of a 
160-horsepower vertical Goubert feed water heater, capable, 
when properly handled, of heating the feed water to a temperature 
ot from 210 to 212 degrees Fahrenheit. Water is fed to the boiler 
by means of two Snow duplex feed pumps, with cylinders two- 
and-one-half and two-and-three-quarters inches diameter. The 
stroke is four inches, They are connected in a simple and direct 
manner to the boiler drums. 

Steam is generated by two Babcock & Wilcox patent safety 
water-tube boilers, of the cross-drum type, which is used very ex- 
tensively throughout the country for this class of work. Owing 
to the small headroom available—only about seven and one-half 
feet from the engine-room to the bottom of the floor beams above 
—a slight depression was made to receive them. The pressure 
carried is 140 pounds to the square inch, while the rated horse- 
power of both boilers is about 180. These boilers are fitted with 
special oil-burning furnaces, McLean oil burners, pointed down- 
ward in a nearly vertical direction near the front of the furnace, 
being used. When properly manipulated by skillful firemen, 
the distribution of the flame throughout the firebox is very good. 
Fuel, in the form of crude oil, is pumped from an oil tank of 6180 
gallons capacity, while asan auxiliary to be used in case of emerg- 
ency, another complete double oil system is provided, consisting, 
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in part, of pumps, heater, regulator, 
air chambers, etc. Oil burners, foot 
valves, oil meter, and all necessary 
valves, fittings and piping, for con- 
necting oil burners with pumping 
outfit, are installed. The stack and 
‘breeching are built of one-eighth-inch 
steel, the former being lined with 
brick tiles from base to top. It has 
an effective sectional area of nearly 
ten square feet and is 135 feet high. 
In addition, the boilers are provided 
with all necessary mountings and fit- 
tings, including, among other things, 
safety valves, stop valves, surface and 
bottom blow-off valves, drains, steam 
and water gauges, etc., in short, every- 
thing which goes to make this part 
of a plant thoroughly up-to date and 
economical, 

The design and construction of the 
main steam and exhaust piping is 
thoroughly in harmony with the ap- 
paratus above described. On each 
branch leading from the boilers is 
placed a Leslie pressure reducing 
valve arranged with complete by- 
passes. This is a very important ad- 
junct, inasmuch as it permits of the 
boiler pressure to be considerably 
higher than that at the throttle, a 
point which has several advantages, 
especially for work requiring very close regulation. The main 
steam header is well protected from the ill effects of contraction 
and expansion by a suit able joint. Between each engine and the 
boiler is placed a four-inch Stratton horizontal steam separator, 
which insures dry steam to the engines. The principle of this 
device is as follows: The steam with its entrained moisture is 
given, by means of deflectors, a rotary motion, thereby producing 
centrifugal force. The water being heavier than the steam, 
obviously tends to be projected with a larger radius than the 
steam, and coming more or less violently in contact with the sides 
of the receiver, flows downward by gravity to the bottom of the 
apparatus, whence it is easily drained, Although this auxiliary 
is fitted as a matter of caution, experimental research has shown 
that at the highest rates of forcing, the entrained moisture from 
this variety of boiler never exceeds one-half of I per cent., which 
is an extremely insignificant figure. 

The exhaust line is made of ample size, the steam from which 
is utilized mainly by the heating system, which provides heat for 
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the entire building. An extension is connected to this system 
from the main steam header, by means of which live steam may 
be supplied by this system, should it become necessary to do so. 
Grease and dirt are kept from the heating system through the 
agency of an eight-inch Peerless grease extractor. All piping is 
of the best quality, standard weight mild steel. The valves and 
flanges used throughout are of the celebrated Chapman make. 

The plant supplies heat and light for the entire building, and, 
in addition, runs four electric elevators, operating continuously 
for eighteen hours a day. Late in the afternoon—the busiest por- 
tion of the run—the boilers are easily forced to three-halves of 
their rated capacity, the sustained economy not indicating in any 
way that they could not be forced still further. At such times, 
under a varying and intermittent load, the regulation of the en- 
gines is so fine that not the slightest trembling in the electric 
lights is discernable. Under these severe conditions this is a mat- 
ter of note. 

Attention should also be called to the fact that the usual parti- 
tion wall between the engine and boiler-room is omitted, thus 
placing the entire appara- 
tus in one open compart- 
ment, enabling the 
engineer to command a 
view of the steam and 
water gauges from any 
part of the room. Fur- 
thermore, in view of the 
fact that the burning of 
crude oil as fuel, in con- 
nection with a suitable 
system, renders the boiler 
room as clean as its adja- 
cent compartment, the 
engine-room, a _ separat- 
ing medium becomes 
unnecessary. 

Electrically, the gener- 
ating plant consists of 
two. seventy - five - kilo- 
watt, 125-volt, direct cur- 
rent generators of West- 
inghouse manufacture, 
which are unique in that 
they are 250-volt mach- 
ines provided with regu- 
lating coils for Edison 
three-wire service, in con- 
junction with 250-volt 
power service for operat- 
ing the electric motors. 

The standard Edison three-wire system for gen- 

THE ELECTRICAL ¢ral power distribution is so well known that it 
EQUIPMENT is unnecessary to describe it. The plan of the 
power station equipment, consisting of two 

125-volt generators connected in series with the neutral wire 
brought out between them, is also well known, and the single 
voltage generator with a motor-generator set of sufficient capacity 
to carry the unbalanced current is used in many places. But the 
type of generator used in the Rialto building and which is rapidly 
attaining prominence, is the so-called Westinghouse three-wire 
generators, consisting of standard direct current generators 
designed for the maximum required electromotive force, having 
collector rings connected to the armature windings like a two- 
phase rotary converter. The leads from these rings are connected 
to auto-transformers or balancing coils, the middle points of which 
are connected to the neutral wire. With no external devices 
whatever, the neutral wire is thus maintained at a voltage mid- 
way between the outside wires of the system by use of the method 
of connection diagramatically given in the accompanying drawing. 
This type of generator may be operated in multiple with any 
standard three-wire system, whether it consists of two machines 
operated in series, a single voltage generator with a balancing set, 
or a double commutator generator, in fact any standard single 
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voltage system may be changed into a three-wire system by adding 
collector rings to the generator and using balancing coils to sup- 
ply the neutral wire. 

The efficiency of this type of three-wire generator is doubtless a 
maximum.* The three-wire generator itself has the same efficiency 
as the standard direct current generator of the same capacity, and 
the losses in the balancing coils with 15 per cent. unbalanced load 
will not exceed one-quarter of I per cent. of the capacity of the 
generator, which gives the most efficient type of three-wire gen- 
erating apparatus. 

The switchboard is in two marble panels, one of which is in 
standard Westinghouse form for isolated lighting plants, with the 
exception that four double pole single throw switches are provided 
for cutting in or out the regulating coils of the two generators, 
while the other panel contains switches for controlling the various 
building circuits. 

Summing up the entire equipment, it cannot be regarded from 
every view point but as a model of high-grade engineering prac 
tice, thoroughly abreast of the times—a credit both to its design- 
ers, its constructors, its 
owners and to its main- 
tainers. 


THE CROSSLEY 
BUILDING. 

P | \HE accompaning 
cut represents the 
Crossley office 

building, located on the 

north-east corner of New 

Montgomery and Mission 

Streets, owned by Dr. 

Hartland Law. The 

frontages of this building 

are among the largest in 

San Francisco, viz., 160 

feet on New Montgomery 

Street and 140 feet on 

Mission and Jessie 

Streets. 

An immense interior 
court lined with enam- 
eled brick is among its 
features, giving as it does, 
brilliant light to all the 
offices opening upon it. 
The building contains in 
all 250 offices and ten 
stores, the offices being 
thoroughly equipped 
with every modern improvement and so arranged by connecting 
doors and otherwise that they may be used in endless combina- 
tions necessary to the conduct of any business large or small. 

As one enters the portal he is struck by the elegant finish of the 
vestibule which is of dark green Victor warble richly decorated 
above the wainscoting. This hall is of liberal dimensions, as are 
all the corridors. The main exterior entrance is Byzantium in 
style, finished in natural Arizona sandstone and marble. The 
building is wire lathed and plastered throughout, the corridors 
are in Mosaic or marble tiling and the exterior walls are of red 
brick painted a rich cream color. All doors, windows and casings 
are of mahogany, and, as is the case in the Rialto. The electric 
wiring service is enclosed in iron armored conduit, the installation 
being made by the Joshua Hendy Machine Works. 

Service is had to the upper floors by four Otis elevators the sig- 
nalling for same being the latest improved flash system. 

That the Crossley is destined to become one of the most popular 
office buildings in the city is evidenced by the rapidity with which 
it is filling up and the class of tenants seeking space. From the 
present outlook it bids fair to rival the Rialto in patronage. 

*See a paper read at the 170th meeting of the American Institute of Elec- 


trical Engineers, New York, November 21, 1902, by N. W. Storer, on a “‘ Three- 
wire System for Variable Speed Motor Work.”’ 
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The General Electric Company occupy almost the entire third 
floor, while the General Incandescent Arc Light Company, Jno. 
Martin & Co., The Charles F. Sloane Company, The Stanley Elec- 
tric Company, The Northern Electric Company, The Stanley Elec- 
tric Instrument Company, The Roebling Construction Company, 
and others have installed themselves in commodious quarters 
throughout the buildings. Messrs. Meyer and O’Brien the 
architects of the structure have offices on the top floor. 

That the growth of the section of the city is fully realized, can- 
not be more forcibly demonstrated, than by the removal of the 
Germania National Bank from its former quarters on Sutter and 
Montgomery Streets to the ground floor corner of the Crossley 
building which has been superbly fitted up. This bank was 
organized January 16, 1903, with a paid-up capital of $300,000 and 
is recognized as one of the solid financial institutions of San Fran- 


cisco. 


THE LATE JOSEPH B, CROCKETT. 


Joseph Bryant Crockett who, for materially more 
than a score of years was the foremost manager of 
gas properties of the Pacific Coast, died of heart 
failure on December 24, 1903, at the home of his 
daughter, Mrs. Lawrence Irving Scott, in San Mateo, 
Cal. Thus closedthe career of a man who made sterling history in 
the development of the gas 
industry of the coast. 

Mr. Crockett descended 
of Virginia stock that anti- 
dates Revolutionary days; 
indeed, his grandfather, 
Robert Crockett, was a 
Colonel of the Revolution- 
ary Army. Shortly before 
the middle of the last cen- 
tury, however, the family 
moved to Missouri, where 
the subject of this sketch 
was born in St. Louis on 
November 12, 1850. His 
father, the late Joseph Bryant 
Crockett, Sr., shortly there- 
after came to California 
along with the influx of the 
early gold seekers, and when 
young Crockett was prob- 
ably ten years old, the family 
was brought from Missouri 
to San Francisco, where it 
located. In the meantime, 
Mr. Crockett, Sr., had en- 
tered the practice of law, in 
which he was eminently 
successful, and in the early 
’70s was made Judge of the 
Supreme Court of the State 
of California. About this 
time, he owned a ranch in 
Contra Costa County, 
whereon is now located the 
present town of Crockett, 
which perpetuates the family 
name, 

After finishing a public 
school education, the 
ject of this sketch was sent 
to the State College at Gam- 
Ohio, where he com- 





sub- 


bia, 
pleted his education, taking 

Immedi- 
return to 


a regular course. 
ately upon his 
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California he secured employment in the City Gas Company as 
time-keeper, and upon the consolidation of the City Company 
with the San Francisco Gas Company, which afterward became 
the San Francisco Gas Light Company, he became assistant to 
the engineer, William Beggs. From that moment Mr. Crockett's 
rise was phenomenal for nowhere is it recorded in the history of 
the gas industry that a layman should rise to the position of 
president and engineer of a gas company solely on his own merit, 
and without the impetns- of financial backing, within the 
astonishingly brief period of five years. This, however, was 
achieved by Mr. Crockett who, as stated, entered the service of 
the gas company in 1873, when the Potrero Works were being 
built, first as time-keeper and later as coal weigher, advancing by 
successive stages through every department of gas manufacture, 
thence through the office routine, and finally to the presidency, all 
prior to reaching his twenty-eighth birthday. For seventeen years 
thereafter he held the presidency—first of the San Francisco Gas 
Company, then of its succeeding organization, the San Francisco 
Gas Light Company, which, as is well known, eventually resulted 
in the organization of the San Francisco Gas and Electric Com- 
pany upon the consolidation of the San Francisco Gas Light Com- 
pany with the Edison Light and Power Company. 

When Mr. Crockett entered the gas business he assumed a 
most difficult task, for the methods then employed in San Fran- 
cisco were primitive. With 
a quick perception of the 
possibilities of the gas busi- 
ness, he began to modernize 
the gas works under his con- 
trol, and although the water 
gas method was still new in 
the East, and despite the 
price of crude oil, which was 
very high in California, he 
rebuilt and enlarged the 
works at the Potrero, San 
Francisco, as a water gas 
plant. At the same time he 
did not lose sight of im- 
provements which were 
being made elsewhere in the 
manufacture of coal gas, and 
by frequent visits to the 
East he kept himself in- 
formed upon the latest 
methods of economical gas 
manufacture, so that in 1891, 
by the time he had decided 
to build a thoroughly mod- 
ern gas works in San Fran; 
cisco, he had mastered the 
details of the business with 
matchless thoroughness. 
The Pacific Coast is so far 
removed from the center of 
the gas industries of the 
United States, that the fact 
of geographical isolation has 
compelled its gas engineers 
to be both resourceful and 
almost entirely self-depend- 
ent. Mr. Crockett appreci- 
ated this condition and filled 
the gap. Indeed, his final 
selection of a location for a 
gas works to supply the 
needs of San Francisco was 
the result of deep foresight: 
he jappreciated the fact that 


the city would grow towards 
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the West, in view of which he wisely concluded that the source of 
gas supply should be as near as possible to the ultimate center of 
distribution. This one act alone of Mr. Crockett’s should have 
been sufficiently appreciated to have made his services of enduring 
and priceless value to the interests which he represented. 

His ambition was to construct a thoroughly modern gas works 
at the most advantageous point to supply the people of San Fran- 
cisco with gas, and in the construction of the North Beach Station 
during the years 1891-2-3, he found the culmination of his desire. 
And well he might, for this station not only proved to be the 
finest gas works in the world at the time, but it was promptly ac- 
cepted as typical of the American standard water gas plant. Let 
it be said to his lasting credit, that the construction of this works, 
which was paid for solely out of the surplus earnings of the com- 
pany was an unprecedented achievement in the history of gas 
undertakings. In brief, the work he did for the San Francisco 
Gas and Electric Company was always conscientious, able and 
thorough, and had it not been for conditions over which he had 
no control, the company would still be in the same equally sound 
and prosperous condition as that which characterized it through- 
out the entire period during which he held the undivided admin- 
istration of its affairs. His service as president and manager of 
the company, for which he had labored so long, so faithfully, and 
so earnestly, terminated with the acceptance of his resignation on 
December 12, 1902. 

Mr. Crockett was active in bringing the gas men of the Pacific 
Coast into closer relationship, he being the first president of the 
Pacific Coast Gas Association, no member of which but feels that 
in his departure the association has suffered an irreparable loss. 
His interest in every undertaking toward the fraternization of gas 
men never flagged, and he became prominently identified with all 
gas organizations, even to the presidency of the American Gas 
Light Association, one of the most successful conventions of which 
was held under his presiding officership at Niagara Falls, N. Y., 
on October 19-21, 1898. This was the Twenty-sixth Annual Meet- 
ing of the Association. 

Mr. Crockett was whole-souled and genial, and did everything 
in his power to advance the good feeling which now exists among 
the gas men of the Pacific Coast. He was popular as a club man 
in San Francisco, where he was intimately identified with all the 
leading clubs. He was for instance President of the Pacific Union 
Club during the years 1895 and 1896, and his administration as 
such was eminently successful. He was Vice-President of the San 
Francisco Art Association from 1887 to 1890, and was a member of 
the Technical Society of the Pacific Coast, to the advancemént of 
which he contributed much. He was one of the sixty original 
members of the University Club of San Francisco, having been a 
member from August 26, 1890 to April 1903, during which period 
he was materially instrumental in furthering the club’s aims. 
Mr. Crockett was also a prominent member of the Bohemian Club, 
as well as of the Burlingame Country Club, having been president 
of the latter named organization. His home at Burlingame is one 
of the most delightfully located of the many charming places of that 
exclusive suburb, and there a devoted wife nobly mourns her loss. 

Undoubtedly the monument which must remain to Mr. 
Crockett’s memory will be his long period of invaluable service to 
the gas corporations that have occupied San Francisco, as well as 
the excellent record which he has made as manager and finan- 
cier. When it is remembered that the millions of dollars spent in 
improvements in gas properties during his administration were 
derived solely from the surplus earnings of the company, and 
when it is remembered further that in addition he succeeded in 
declaring millions npon millions of dollars in dividends, which 
were unfailingly paid from the time the property came under his 
management until he relinquished charge of it, some slight con- 
ception of the inestimable value of the services he rendered to the 
owners of the property will be gathered. He was indeed a tried 
and faithful servant, and one to whom the gas industries of at 
least the Pacific Coast will forever stand as a debtor fraternity. 

Gro. P. Low. 
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THOMAS CYPRIAN FRENYEAR, 


Thomas Cyprian Frenyear, sales manager of the 

new Canadian Westinghouse Company, died of 

oa typhoid fever at Fort William, Canada, on Decem- 

roth. He was aman of exemplary life, unusual 

business judgment and ability, and was remarkable 

for the clearness and force of his ideas. As an electrical engineer 

he was a good adviser. His is the first death in nearly five years 

among the higher officials of the Westinghouse Electric Com- 

pany, and in announcing the death to the officials of the West- 

inghouse Company, Vice-President Taylor said: ‘“The manage- 

ment desires to place on record its thorough appreciation of his 

able and loyal service and of the loss to the Westinghouse inter- 

ests by the untimely removal of a young and zealous official whose 
future seemed so full of promise.’’ 


A RECORDING WATTMETER HANDBOOK. 

Y virtue of their supreme efficiency, Thomson recording 
wattmeters have long since become recognized as the 
standard electrical measuring instrument of the age, and 

it will be a pleasure to know that the General Electric Company, 
its manufacturers, has issued a coat pocket handbook containing 
complete general data on its principles, working parts, ‘“‘individ- 
ualities’” and connections in every form. The book is, in brief, 
an exhaustive resume of all that the company has heretofore 
published concerning them, together with much information that 
is new, particularly with reference to their adjustments, testing, 
and general instructions concerning care and maintenance. The 
work is known as “G. E. Publication No. 3197,” and is supplied 
by any district office to the patrons of the company. 





HEALD’S SCHOOL OF MINES AND ENGINEERING. 


N reviewing electrical features and events of the past, and in 
I speculating upon the future, it is deemed eminently proper 
to mention the work and success of one of the leading educa- 
tional institutions of California in providing facilities for young 
men to acquaint themselves with the principles and operations of 
the science and industry of electricity. 

The immensity of the electrical industry requires a great army 
of operatives, and it is self-evident that a young man who has the 
stamina to acquire a proper knowledge of the principals under- 
lying his chosen occupation will make a better operative than one 
who drifts into it in a haphazard way, and as an almost invariable 
rule employers will be serving their own interests best by encour- 
aging such young men. The educator referred to is Professor 
E. P. Heald, who for forty years has been preparing the youth of 
the Pacific Coast for active business, and his graduates may be 
found in the leading business houses and enterprises of the coast. 
Now that electricity plays such an important part in the industrial 
world, he is directing his efforts to the building up of an electrical 
engineering sclfool by employing the sarre methods of honesty, 
fair dealing and perseverance which earned for his business 
college its enviable reputation. One of the first things in its 
equipment was to secure a properly qualified person as chief in 
structor, one who was thorough in the principles of electricity 
and magnetism and fully experienced in practical every day 
methods; one who possessed first-class mechanical qualifications, 
and what is of highest importance, the ability to impart his knowl- 
edge and experience to others. These qualifications he has 
secured in the engagement of Professor Orion Brooks who has had 
more than thirty years’ experience in all lines of electrical work, 
having been actively engaged in electrical manufacturing, mer- 
chandising and contracting enterprises for twenty years, and 
fortunate indeed is the young student of electricity who has the 
assistance of such a person. 

The title of the institution is Heald’s School of Mines and En 
gineering, and as its name indicates it has a department devoted 
to instruction in mining and assaying which is under the immedi- 
ate superintendency of Professor J. B. Balcomb, graduate of Stan- 
ford University and a mining engineer of wide experience. 
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THE HOT WATER METER FOR BOILER EVAPORATIVE 
TESTS. 
BY JOHN A. DREW. 

VERY engineer who has control of a boiler plant must feel 
the necessity of having some simple device by which the 
amount of water fed to the boiler can be accurately meas- 

ured. With such an appliance at hand, it becomes an easy matter 
to test the evaporative values of various coals, with a view to 
determining which 
of the several is the 
most economical in 
developing power. 

There was a time 
when it was not 
necessary to keep 
a close record of 
the cost of opera- 
tion ot large power 
plants; but now 
the ever increasing 
competition and 
the necessity of 
lowering the cost 
of production de- 
mand the very 
closest scrutiny into every possible source of economy. With the 
introduction of electricity and the consequent installation of large 
central power stations, and in large manufacturing establish- 
ments where the cost of power is an important item in 
cost of the product, a very careful record should be kept 
of the performance of the boiler plant, and there are 
few, if any, plants today that do not keep aclose record 
of the coal consumption. ‘But while this is valuable in- 
formation in itself, it is only part of the data that should 
be obtained. If the amount of water evaporated is not 
known, there is no way of separating the performance 
of the boiler itself from the balance of the plant. 

This separation is important, indicating as it does the 
efficiency of the boilers. It shows when the boiler is 
affected by scale or soot, and determines the most 
economical fuel, as well as determining the best method 
of firing, either by hand or by mechanical stokers. 

In the past, the customary method of determining the 
amount of boiler feed water has been by weighing or 
measuring it. This is a very laborious method, even for 
short tests, and is utterly impracticable for daily work. 
The use of the feed water meter, on account of its sim- 
plicity, accuracy and reliability in evaporative tests, is 
now most universally adopted by engineers for daily 
work, as well as for trial tests. 

The most reliable test meters are of the positive dis- 
placement type, the best known of which is the duplex 
pattern, measuring water by means of two chambers 
alternately filled and emptied by the motion of their 
pistons. These meters are so constructed that it is im- 
possible to pass water without a corresponding registra- 
tion, for in order to pass through the meter the water 
must be displaced by the motion of the pistons, and 
therefore recorded by the counter attachment. The pis- 
tons are closely fitted and move in parallel lines. The 
design, arrangement and construction of valves and 
parts is such that the strokes of the. two pistons alter- 
nate, the valves actuated by one admitting pressure tc 
the other. At the end of each motion the pistons are 
brought to rest by adjustable buffers which determine 
the length of the stroke. One of the pistons is con- 
stantly in motion, giving uniform flow of water, free 
from pulsation or shock. The meters are perfectly 
noiseless in their performance. These test meters are 
designed and constructed of materials uniformly affected 
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by expansion and contraction in passing water of varied degrees 
of temperature, thus further assuring their accuracy as measuring 
devices. 

For an ordinary test, one of these meters was calibrated. By 
deducting the weight of water as found by the meter registration 
from the actual tank weight, the figures showed the meter to be 
correct within one-fifth of one per cent. This is considered a 
very satisfactory showing for ordinary every-day work. To obtain 
correct results, these test meters should be properly applied for 
operation, the size selected should be ample for the service, insur- 
ing slow piston speed, and pipe connections should be made so 
that at any time the meter can be cut out for examination or 
repairs, without shutting down the boilers, 

The accompanying cut, loaned by Henry R. Worthington, shows 
the plan and elevation of a test meter, with its pipes and connec- 
tions, as applied to boilers for test, or for every day record. 

A and B are three-way cocks to pass water through the meter 
and to the boiler, or for calibration, to allow water to pass by the 
angle valve £ to a tank placed on scales for weighiug. By this 
arrangement it is possible to test the meter as frequently as 
desired. By setting the cocks A and # and breaking the coup- 
lings F and C the meter may be removed without interrupting 
operation of the boiler plant in any way. C is a gauge for indi- 
cating pressure; D is a thermometer for indicating the temper- 
ature of the water; // and / are pipe couplings. These connec- 
tions should all be made of brass. 

By this it will be observed that a correct record of boiler 
efficiency can be kept with accuracy by the use of a test meter. 





PLAN ARD ELEVATION OF A WORTHINGTON TEST METER 
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A LARGE SUPPLY HOUSE ON THE PACIFIC COAST. 


OUPLED with its lines of original electrical engineering de- 
velopment, the geographical position of the West is such 
that the supply house which would cater to its trade must 

perforce adopt methods of procedure equivalent to those of the 
great establishments of the East, upon which unlimited demands 
for supplies of any description or in any quantities may be met 
and promptly filled. Provincialism finds no place in the electrical 
trade of the Pacific Coast region, and in recognition of this the 
California Electrical Works of San Francisco, since it became the 
Pacific Coast agents of the Western Electric Company, has been 
developed to a point where the stock it carries is exceeded in size 
and diversification by that of but very few houses in the country. 

Indeed, the enormous development which has been reached in 
the electrical transmission of power, together with the great steam 
plants which exist in the principal cities of the coast, with their 
networks of city and suburban railway lines and the universal use 
of electric lighting appliances, to say nothing of the enormous 
consumption of electrical apparatus in domestic and building oper- 
ations, give suggestion to the seriousness of the undertaking of 
supplying the electrical industries of the coast with their daily 
wants. Owing to the fact that this Western region is so remote 
from the base of manufacturing, and to the great length of time 
required in shipping freight hither from the East, a condition 
exists which, it has been found, can only be solved by the impor- 
tation of stocks that are simply enormous. In particular is this 
true of the stock carried by the California Electrical Works, which 
is today the largest, best equipped and most thoroughly organized 
electrical supply house on the Pacific Coast. It might be said, 
indeed, that this establishment is at once the neatest, best arranged 
and most completely stocked supply house in the United States. 

With headquarters in San Francisco, the California Electrical 
Works has a representative at Los Angeles, and during the early 
months of this year a similar representation will be established in 
Seattie, to attend to the needs of the Electrical business in Wash- 
ingington and Oregon. All San Franeisco houses are carefully 
looked after by the city salesmen. 

Among the new features that have lately been introduced are a 
few which require special mention. First, the city and country 
business has been divided so that one in no way interferes with the 
other, and then, by placing a large and thoroughly assorted stock 
on the ground floor, dealers may have their goods delivered at a 
moment’s notice. A display counter arranged in this department 
contains the various new devices as they are brought out, and 
serves to keep the trade informed of all new specialties within a 
remarkably short time after they have been placed on the market. 
Moreover the country order department is now so thoroughly 
organized that orders, no matter how large, are invariably shipped 
the same day as received. With an able selling force which is thor- 
oughly posted in the many details of the business, customers may 
be assured that their inquiries will be promptly and correctly 
answered, and the institution of the newest ideas in the accounting 
line practically eliminates the occurrence of mistakes in this de- 
partment. 

In addition to its supply department on Mission Street, the Cal- 
ifornia Electrical Works conducts the largest electrical factory on 
the Pacific Coast, employing over two hundred men. Here is 
installed the latest types of apparatus of every description for 
handling this class of manufacturing, in consequence of which the 
company isin a position to manufacture or repair anything elec- 
trical. Moreover an able corps of engineers is ready at all times 
to design and estimate on the cost of electrical construction and 
of building electrical appliances of every description. 

The company reports that of late it has received many large 
orders for the new Western electric system of direct current arc 
lamps and for the new Western Electrical system of alternating arc 


lamps, also for its new type of multiple arc lamp, which is today one 
the best are lamps on the market. 





THE CHARLES F. SLOANE COMPANY. 


HE term ‘‘more than satisfactory’’ concisely indicates the 
condition of The Charles F. Sloane Company during the 
year 1903. Especially successful has been the business 

that has been transacted in the sale of Hart switches, Flexduct, 
ass & Seymour porcelains, Norbitt specialties, the Holtzer- 
Cabot motors and specialties, Bryan-Marsh incandescent lamps 
and the well-known Hemingray high-tension insulators. A 
number of new accounts have been added to the long list already 
held by the company, prominent among these being that of the 
United Marine Supply Company of New York, which concern is 
engaged in the manufacture of electrical material for ships and 
fortifications in strict accordance with the rigorous requirements 
of the army and navy specifications. A great deal of business has 
already been done in this line and much more is in sight. A 
further acquisition in the line of agencies has recently been that 
of the Stanley Instrument Company, which was given to The 
Charles F. Sloane Company through the courtesy of John Martin 
& Co. 

An allied industry is that of the Standard Underground Cable 
Company, which is represented by Mr. Sloane as an individual. 
Of late the Oakland factory of the company named has been in- 
creased to twice its former size by the addition of a new building, 
which is thoroughly equipped with the most modern machinery 
for cabling, braiding, etc. In fact, the Oakland factory of the 
Standard Underground Cable Company is now prepared to furnish 
anything that may be required in the way of bare, paper-covered, 
weather-proof or rubber wire and cables, either braided, lead 
covered or iron armored, for underground or submarine use. 

During the past year the Standard Underground Cable Company 
has made and installed the underground system of the Seattle 
Electric Company of Seattle, and in addition all the underground 
cables of the Seattle fire alarm and police telegraph system are of 
Standard manufacture. A considerable installation of these has 
also been made in Spokane. Numerous other smaller and less im- 
portant cables have been placed from the product of the Oakland 
factory, the most interesting of which was an installation of a three- 


phase conductor, 10,000-yolt, submarine cable, which affords the 
connecting link for the delivery of power from the Bay Counties 
Power Company’s Transmission lines at Vallejo, across Mare Island 





INSTALLING 10,000-VOLT SUBMARINE CABLE FROM VALLEJO TO MARE ISLAND 
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Sound, to the navy yard at Mare 
Island, this being the first ins- 
tallation of the kind on the 
Pacific Coast In this connection it is interesting to note that dur- 
ing the past year the Standard Underground Cable Company has 
completed and put into operation what is probably the largest 
bare copper wire mill in America. This is situated at Perth 
Amboy, N. J., which is practically on New York Harbor, where 
the works are many times larger than those at Pittsburg, which 
are now devoted almost entirely to the manufacture of telephone 
cable. 

Shortly before the close of 1903, an important acquisition to the 
staff of The Charles F. Solane Company was made in the person of 
Angelo R. Duperu, late assistant general manager of the Independ- 
ent Electric Light and Power Company of San Francisco, prior to 
its absorption by the San Francisco Gas and Electric Company. 
Mr. Duperu brings a fund of valuable information and acquaint- 
ance, besides unusual executive ability. He isa considerable stock- 
holder in the Sloane Company, of which he is secretary and treas- 
urer. Mr. Sloane still holds the 
presidency, and although he gives a 
large portion of his attention to the 
management of the business of the 
Standard Underground Cable Com- 
pany, the entire business of The 
Charles F, Sloane Company is under 
his general supervision and direction. 

H. M. Estes, who continues as vice- 
president, is active in handling some 
of the most important agencies car- 
ried, while Mr. Duperu is in charge of 
all office matters and looks after the 
interests of the remaining agencies. 
The incandescent lamp trade, repre- 
sented in the sale of the Bryan-Marsh 
and the Sloane Company’s brand of 
‘‘Sierra’’ lamps, is attended to by 
R.L. Phelps. A very important street 
and steam railway supply business has 
also been developed of late under the 
management of E. K. Preston. The 
Los Angeles office is now in charge of 
Garnett Young, while that of Seattle 
continues to show very satisfactory 
results underthe management of C. A. | 
Brown, He 

One of the most important changes 
of the year was the removal of the 
general offices of the company from 
the Mills building to the Crossley building, which was found to 
be a necessity because of the concentration of practically all of 
the electrical interests of the city about the corner of New 
Montgomery and Mission Streets. Altogether the year 1903 was 
a most successful and prosperous one to The Charles F. Sloane 
Company, and the prospects are that the business of the past will 
be but a suggestion of that which the future has in store. 


RAILWAY GENERATORS. 


LECTRICAL machinery has come to be an important factor 
E in industrial, commercial and private life, and there is, 
perhaps, no one application which is of as great moment 

to so many individuals as the electric railway. That portion of 
the system which includes the roadbed and rolling stock is familiar 
to all; but the generator from which the power emanates is a 
phase of the system not so well known to travelers of the road. 
While technical men are well acquainted with this type of gener- 
ator, it is always interesting to examine a machine with new 
details of construction and general methods of operation. The 
illustration herewith shows a railway generator manufactured by 
the Crocker-Wheeler Company. This machine is specially 
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designed for railway or other 
service where heavy overloads 
and sudden fluctuations are the 
rule. It is designated as size 673, and has a capacity of 750 kilo- 
watts at 550 volts and a speed of about sixty-five revolutions per 
minute. A feature which it has in common with al! Crocker- 
Wheeler open type machines is the internally flanged magnet 
frame construction, giving a great rigidity and strength for the 
amount of metal in the cross-section. There are sixteen poles, 
which are cast-welded into the frame, insuring the least magnetic 
reluctance and the greatest possible strength. 

To allow the placing on or taking off of the field coils the pole 
shoes are removable. Each field coil is composed of three sec- 
tions, these being separated by small blocks to facilitate the 
radiating of heat. Each section is wrapped, taped and insulated 
as a unit, and is practically impervious to moisture. 

The armature is supported on a shaft twenty-two inches in 
diameter, and is of the iron clad type, the conductors being com- 
pletely imbedded in slots in the core. The core is composed of 
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laminations of mild steel secured to the cast iron spider by dove- 
tailed connections. Very careful attention is given to the insula- 
tion, the formed conductors being bound and shellacked and the 
slots lined with heavy insulation. Once within the slots the 
windings are protected by wooden wedges extending the length 
of the slots and fitting in notches near the tips of the teeth. 
Band wires near the ends of the core make the coils doubly secure 
against displacement. The commutator is constructed of the 
highest grade of drawn copper, with an ample surface to reduce 
the heating and increase the radiating capacity. It is thoroughly 
insulated from and supported on a spider similar to the one on 
which the armature is mounted, and by virtue of its open con- 
struction assists in the dissipation of heat. 

The brush rigging consists of a rocker ring held by brackets 
bolted to the field frame, which in turn supports sixteen brush 
holder arms with five independent brushes on each. The brush 
holders are of the parallel movement type characteristic of the 
Crocker-Wheeler apparatus. On each, four sets of laminated 
copper strips carry the current and control the movement of the 
brush from or towards the commutator, always maintaining the 
same angle with its surface. This causes the brushes to wea; 
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away evenly, and as they be- 
come shorter allows them to be 
extended and clamped in a new 
position without altering the surface of contact. The brush pres- 
sure is regulated by a helical spring which does not carry current, 
and hence is less inclined to heat and vary its tension. 

When desired the brushes may be lifted from the commutator 
and held away from it by a half turn of the adjusting screw. This 
is a feature that is especially useful when it is expedient to test 
individual brush resistances, or certain windings for grounds. To 
compensate for any inequalities among the magnetic circuits the 
brush holder arms may be shifted independently, or to secure the 
position of sparkless commutation, when the various circuits are 
in equilibrium, the entire rocker ring may be revolved by the 
hand wheel. 


ALLIS-CHALMERS COMPANY NEW STANDARD 
CORLISS ENGINES. 

\ X YE illustrate herewith a new Corliss engine which is being 
brought out by the Allis-Chalmers Company from the 
designs of Irving H. Reynolds. The field of Corliss 

engine design has been so fully worked over in the past, and the 

accepted designs have been so simple, that no strikingly novel 
designs are to be expected. The present machine, however, 
represents the experience of twenty-six years in the building of 
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Corliss engines, and combines all of the desirable elements of the 
best designs. Engines of the type illustrated are being built in 
seven sizes, ranging from fifty to 500 horsepower, and are designed 
for steam pressures up to 150 pounds. They are built of some- 
what shorter strokes than have heretofore been customary in Cor- 
liss engines, with the idea of economizing in space and making 
the construction more rigid. The speeds are also somewhat higher 
than usual, ranging from 110 to 150 revolutions per minute, 
although these speeds are not higher than those at which the 
Reynolds-Corliss engines of older design are frequently operated. 
The frame is cast in one piece with the slide, the construction 
being of the box type, resting on the foundation for its entire 
length, The main bearing shells are bored into the frame, thus 
insuring a solid bearing and also permitting the easy removal of 
the shel!s by rolling them out around the shaft. The slide is of 
the barrel type, with bored guides. The cross head is fitted with 
babbitt faced shoes with wedge adjustment. The piston rod is 
screwed into the cross-head and held firmly with a steel lock nut. 
The cylinder is of the round cornered type, is fitted with double 
ported steam and exhaust valves, lagged with planished steel. 
The cylinder is set on a cast iron base plate, which extends under 
the valve gear, serving asadrip pan. The valve gear is of the 
usual Reynolds-Corliss type, the wrist plate being of skeleton 
pattern and fitted with.a new type of disconnecting device which, 
while clamping the hook rod firmly, is very easily detached by 
hand. The dash pots are of differential plunger type without 
leathers or packing of any kind. The regulator is of the high 
speed weighted type, designed to control the engine within nar- 
row limits of speed variation. The connection rod is of steel 
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with solid forged ends, fitted 
with bronze boxes, babbitt 
lined on the crank pin ends, 
the boxes being adjustable by means of screw actuated wedges. 
The crank is of plain type, polished on the face, and is protected 
by a planished steel oil guard (not shown in cut). The engines 
are fitted either with belt fly-wheels, as shown, or with square 
rim wheels where used with direct connected electric generators. 
The crank and cross-head pins and main journals are of a size 
ordinarily used with heavy duty engines. In brief, the engine is 
strong, simple and compact, and while nothing has been added 
for ornamentation, nothing contributing to economy or durabil- 
ity has been omitted, and the machine should find a large sale 
among power users who appreciate quality. 


A CHANGE IN NAME. 


TTENTION is called to the change in name of the large 
manufacturing concern of Oakland, formerly known as 
the Oakland Iron Works. The change was made in July 

last, and the company is now known as the United Iron Works. 
E. B. Norton, secretary and treasurer of the old company, retired 
at that time from active membership, and was succeeded by 
Enoch Winsby, formerly connected with the Standard Iron 


Works and the hardware firm of McKenzie, Flint & Winsby, of 


San Diego. With this exception the personnel of the corporation 
remains the same. 

Among the many contracts secured during the past year, num- 
ber the construction of atwenty-inch hydraulic centrifugal dredg- 
ing pump for the port of Portland; also the construction of two 
iwenty-six-inch hydraulic centrifugal dredging pumps for the 
North American Dredging Company, one having been shipped to 
Camden, N. J., for use on the Atlantic Coast, and the other being 
ow in operation at Tacoma, Wash. 

They manufacture as specialties the Tutthill patent water 
wheels, motors and governors; also an ice and refrigerating 
machine of their own design. The Tutthill water wheel is of the 
jet or tangential type, giving a very high efficiency and adapted 
for all heads and quantities of water, hundreds being in operation 
on the coast. With their ice and refrigerating machines they 
have been very successful, having against keen competition 
installed plants in all the principal abattoirs, markets, breweries, 
creameries, etc., in British Columbia, Washington, Oregon and 
California, and other Western states, together with a large num- 
ber in Mexico and Central America. 

The management recently decided to increase the capacity of 
the foundry, and the additions thereto are now nearly completed. 
Covering a full half block under one roof, and with additional 
electric power cranes and hoists, it will be the largest and best 
equipped foundry on the Pacific Coast. 


INCREASING THEIR CAPACITY. 


ROBABLY there is not an establishment on the Pacific Coast 

P better known than the George E. Dow Pumping Engine 

Company, and some of the most difficult pumping problems 

have been successfully solved by this enterprising firm. The 

success of the Dow pumps has compelled the firm to increase the 

capacity of its works in this city, where all of its machinery is 
made, aud therefore duplicates can be quickly supplied. 

They have given particular attention to the designing of elec- 
trically driven pumps, and are manufacturing this class of pump 
on a large scale. A few of their recent installations of electrically 
operated pumps are as follows: Oneida Mine, where one of their 
horizontal triplex double plunger pumps is handling 200 gallons 
of water per minute to a vertical height of 1360 feet; Three Stars 
Mine, Auburn, Cal.; Royal Consolidated Mines, Hodson, Cal.; 
Lassen Mining Company, Hayden Hill, Cal.; Fernando Mining 
Company, Mexico; Mountain Copper Company, Keswick, Cal.; 
Marysville Water Works, Marysville, Cal.; United Railroads, 
Golden Gate Park Pumping Station, Oakland Transit Company, 
F. J. Carolan, Burlingame, together with a large number of smaller 
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installations. A few of the 
recent steam pumps installed by 
this firm consist of the follow- 
ing: Black Oak Mine, Carters, Cal.; Tombstone Consolidated 
Mines, Tombstone, Ariz.; Empire Consolidated Mines, Eagle- 
Shawmut Mine, Union Distilling Company, Butte County Railroad 
Company, and Commonwealth Milling and Mining Company. 
They have under way at the present time several large contracts, 
among which are a complete equipment of pumps for the armored 
cruisers South Dakota and California, and the protected cruiser 
Milwaukee; mine station pumps for the Keystone Consolidated 
Mining Company, Amador City, Cal.; sinking pumps for the 
Squaw Creek Mine, Gazelle, Cal.; complete installation of pumps 
for the Perfection Pile Preserving Company, Eagle Harbor, Wash.; 
complete installation of pumps for the new tug Dauntless, build- 
ing for Spreckels Bros. Company, and two triple expansion pump- 
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fire stream of water can be 
played upon the motor or itcan 
be completely submerged in 
water without injury. The pump operates at sixty revolutions per 
minute, and is connected to a sprinkler system extending to all 
parts of the building. The pressure of the system is maintained 
at 100 pounds per square inch by means of a pressure gauge so 
constructed that when the pressure goes below 100 pounds the 
needle or hand of the gauge closes an electrical circuit through an 
automatic controller, thus starting the motor. When the pres- 
sure increases to the desired amount the gauge hand closes another 
circuit through the controller and stops the motor. The motor 
controller being also waterproof, the basement in which the ap- 
paratus is located may become filled with water without shutting 
down the pump, an advantage which is obvious. 

The General Electric Company has also furnished an outfit to 
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ing engines, having a capacity of 14,000,000 gallons in twenty-four 
hours, against a vertical head of 450 feet, for the Honolulu Planta- 
tion Company. 

This enterprising firm has secured the Pacific Coast agency for 
the Schwartz Metal Melting and Refining Furnace, adapted to 
brass, copper and bronze. Two of these furnaces are in daily use 
at their works, and have paid for themselves several times over in 
the past year. 


MOTOR DRIVEN FIRE PUMPS. 


N the basement of Marshall Field & Co’s wholesale house, 
Chicago, the Chicago Edison Company recently installed a 
waterproof motor for fire protection which has attracted con- 

siderable attention. The equipment consists of a 100 horsepower 
General Electric CE motor geared through a single reduction to 
a Laidlaw-Dunn-Gordon 8% x 12 duplex pump. The motor is 
shunt wound for 230 volts and is ‘totally enclosed. It has a fan 
mounted on the armature shaft, inside of the frame, between the 
armature and pinion end bearing. The purpose of this fan is to 
ventilate the windings by drawing air through a large wrought 
iron pipe, screwed into a flange fastened onto the front end of the 
motor frame. The air passes through the motor and is discharged 
from a similar opening at the opposite end, thus keeping the field 
coils and armature at a safe temperature when operating at full 
load. The electrical conductors to the motor are led in through 
a pipe screwed into the frame, and the construction is such that a 


the Underwriters’ Bureau of Fire Protection Engineers, consisting 
of a CE, fifty horsepower, 220-volt, totally enclosed and ventilated 
motor, direct connected to a No. 7 Quimby screw pump which 
has a capacity of 500 gallons per minute at 100 pounds pressure. 
The motor receives current from an Edison three-wire system, 
and is controlled with an R-15-D rheostatic controller, con- 
structed so that the motor can be started on 110 volts, and when 
up to about half speed is thrown on 220 volts by the reverse 
cylinder, the shunt field being connected permanently on 220 volts. 
This gives twelve different speeds, as follows, which is a great 
advantage for testing purposes: 


110 volts 
Step 1, just turning over 
Step 2, 119 revolutions per minute 
Step 3, 230 revolutions per minute 
Step 4, 330 revolutions per minute 
Step 5, 400 revolutions per minute 
Step 6, 435 revolutions per minute 


220 volts 
470 revolutions per minute 
585 revolutions per minute 
695 revolutions per minute 
795 revolutions per minute 
865 revolutions per minute 
goo revolutions per minute 


The motor is compound wound with accumulative series wind- 
ing. The resistance (dimensions twenty inches by twenty inches 
by twenty-six inches) used for starting is immersed in running 
water, and takes up very little space in comparison to air-cooled 
resistance. This outfit is installed at the Underwriters’ Labora- 
tory, at 67 East Twenty-first Street, Chicago, and is used for 
testing hose, hose nozzles, sprinkler heads, valves and all appara- 
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tus used for fire protection. 
The Underwriters’ Engineers 
state that the motor has given 
universal satisfaction, and they will be pleased to exhibit it in 
operation to visitors at any time. 


THE NEW WORTHINGTON PLANT. 

N extensive pump manufacturing plant, the largest in the 
country and probably in the world, is now under con- 
struction at Harrison, N. J. It is to be occupied by the 

firm of Henry R. Worthington, who employ about 3000 men in 
their present works at South Brooklyn, L. I., and Elizabethport, 
N.J. The new plant at Harrison will accommodate from 4000 to 
5000 men, and will cost in the neighborhood of two million dollars. 
It consists of a main machine shop with side galleries over 1006 
feet long, an erecting shop 592 feet 
long and of the same section as 
the machine shop, and a high 
erecting shop 210 feet in length 
and four galleries in height in the 
side bays connecting the twoshops. 
The main foundry is 600 feet in 
length, and there is also a special 
foundry for small work 410 feet in 
length, with a building 200 feet by 
sixty feet in size, for cleaning cast- 
ings, connecting the two. The 
pattern building is four stories high 
and 550 feet long, and is divided 
by fire-walls into four sections. 
The north section will be used for 
offices and drafting rooms; the ad- 
joining section for the pattern 
shop, and the balance of the struc- 
ture for pattern storage. The 
power house, which will be 
equipped with the most modern 
boilers, engines and generators, is 
a building 721 feet by 102 feet. 
Electric power distribution is to be 
employed throughout, and the 
grounds will be illuminated by 
electric arc lights. There are 
many other buildings, which will be used for packing, storing and 
shipping goods, etc. The buildings are so arranged that additions 
can be built when the work demands it. All will be connected 
by a complete system of railroad tracks entering the ends of the 
buildings and placing the works in direct communication with the 
Delaware, Lackawanna and Western, the Erie and the Pennsy]- 
vania Railroad systems. The new plant will be devoted entirely 
to the manufacture of water works machinery, water meters, cool- 
ing towers, condensers, feed-water heaters, centrifugal pumps 
and steam pumps of all kinds. 





THE WELSBACH LICHT. 


HE great number of persons who now have Welsbach lights 
in their homes, and who one year ago were content with 
the ordinary open flame gas burner, is accounted for by 

the brilliancy of the light and the saving which it makes in the 
gas bills. During last season not less than 20,000,000 Welsbach 
mantles were sold, while this season there is every indication that 
over 40,000,000 Welsbach mantles will be used throughout the 
United States. A long step forward has been made within the 
past year in the manufacture of the Welsbach mantles, and they 
are now brighter and stronger than at any time in the history of 
their manufacture. 

There are five kinds of Welsbach mantles, each one a distinct 
leader in its class. The 15 cent mantle is a splendid one for the 
price; the 20 cent mantle is mounted on a cap; the 25 cent man- 
tle gives a strong and brilliant light; the 30 cent mantle is one of 
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extra brilliancy and extra 
strength, while the 35 cent 
mantle (the Yusea) is the best 
mantle in the world, and will last a year, perhaps longer. 

There are many imitations of the Welsbach mantles. These 
imitations are very fragile; they do not give a brilliant light, nor 
do they last long. Their cheapness is expensive, because a Wels- 
bach mantle outlasts three of the imitations. 

The genuine Welsbach mantle is enclosed in a box on which 
the Welsbach trade mark—the Shield of Quality—is stamped. 
The Shield of Quality shows the genuine Welsbach—insist on the 
mantle with the Shield of Quality on the box. 

Welsbach burners, being standard, are alsoimitated. Imitation 
burners waste gas. Welsbach burners save gas, for Welsbach 
burners have adjustable gas regulators on them. Ideal light is 
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obtained by putting Welsbach mantles on Welsbach burners, and 
on every genuine Welsbach burner the Shield of Quality is 
stamped. 

Experiments have proved that the Welsbach light burns just 
about one-third as much gas as an ordinary open-tip burner, and 
that is gives at least three times the light. By exhaustive tests 
this has been proven true, and the oft-repeated boast of the Wels- 
bach Company that the installation of a Welsbach light in a per- 
son’s home more than pays for itself at the end of the year in the 
gas that it has saved, finds yearly proof in thousands of American 
homes. 

Beautiful globes and shades are manufactured for use with 
Welsbach lights, and every decorative effect and every beautiful 
color harmony can now be obtained with the use of these globes 
with the genuine Welsbach light. 

The best proof of the continued efficacy of Welsbach lights is 
found in the continued demand for them, which increases each 
succeeding year. 


SUNSET BATTERIES. 


LECTRICITY may be generated in many ways, but the 
E cheapest and most compact and in every way the handiest 
for ordinary use is that of the dry cell, for it can be used 

in any position, it is always ready, it requires no expert attention 
and for ordinary intermittent service it frequently lasts for 
years. Through its use the telephone company has been en- 
abled to reach its present wonderful development, and, notwith- 
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standing the claims of the cen- 
tral energy system, the best 
results are still with the use of 
the local dry cell. Its extensive adoption and the earnest com- 
petition of manufacturers has reduced the price of dry cells on 
this coast from $1.75 per cell in 1889, when it was introduced in 
the form of the Gassner cell, to about 15 cents wholesale, which 
is the current price at this time. 

The West Coast Manufacturing Company of San Francisco, 
which is the only manufacturer of batteries on the Coast, is 
making the Sunset dry battery, which for uniformity, recupera- 
tive power and length of life by actual working tests surpasses 
most of the other batteries and equals any of them. On the Pa- 
cific Coast the Sunset battery possesses the great advantage 
that the cells are always fresh, which gives several additional 
working months, and as each cell is tested. before shipment the 
purchaser is assured that his batteries are all in good working 
condition, and not about 20 per cent. dead, as is frequently the 
case in dry cells shipped from the East. In fact, this condition 
is almost invariably so in consignments of cells brought in by 
sea, and even heavier deterioration has been found due to short 
circuiting in transit. 

This company, which is located at Nos. 315 and 317 Commercial 
Street, San Francisco, is at present confining itself to making the 
Sunset dry cell, but it intends shortly to take up the manufact- 
ure of other batteries. Its plant is well arranged for the pur- 
pose and the company is finding an increasing field for its out- 
put, which, by its excellence, is steadily making its way on the 
Coast and in the Hawaiian Islands. It is the policy of the com- 
pany to obtain all the constituents of their batteries on the Pa- 
cific Coast, if possible, and this they have been enabled to do, ex- 
cepting the zinc and carbon plates, neither of which is manufact- 
ured here. The zinc is obtained from the mills in Kansas in the 
form of plates, and is shaped and finished into the cup form in 
the local factory. As the battery, from the cup to the finished 
form, is made entirely by hand, except the mixing of the depol- 
arizer, the business this firm is building up gives employment to 
several young men, and the numberis constantly being increased. 
It isthe aim of the company to turn out a first class article, for 
which it has the best materials to be obtained. Thus it endeav- 
ors to keep on this Coast the money which it claims is now un- 
necessarily sent to the East for inferior dry and other batteries. 

THE LUITWIELER GASOLINE AUTOMOBILE 
FIRE ENGINE, 


HE Luitwieler Pumping Engine Company of Los Angeles 
is shipping the larger part of their pumping machinery 
outside of the State. It is now building two pumps for 

the city of Kewanee, Ill, and has lately shipped one to the 
State Universitiy of Illinois. These orders were the result of the 
sale of two pumps to the Champaign and Urbana Water Company, 
of Champaign, Ill. The company is also shipping pumps to vari- 
ous other States, and it has a good trade with Mexico. The Salt 
Lake Railroad Company is using the Luitwieler gasoline pump- 
ing engine at its water stations for locomotive use, and the Luit- 
wieler Company is also building the pumps for the Southern Pa- 
cific Railroad Company’s new shors in Los Angeles. 

In addition to this class of work, Mr. Luitwiler has designed an 
automobile fire apparatus, which is twelve feet long with a ten-foot 
wheel base, and with its equipment of pumps, engine and chem- 
ical tubes weighs 4750 pounds. A twin-cylinder, vertical, gasoline 
engine of sixteen horsepower, at 300 revolutions per minute, and 
of thirty-two horsepower at 600 revolutions per minute, drives the 
machine to a fire at a rate of twenty-five miles perhour. Arriving 
at the fire the speed of the engine is reduced to that required to 
drive the pumps (possibly sixteen to twenty horsepower). The 
pumps are in three cylinders,each six and one-half by twelve-inch 
stroke, running at from fifty to sixty revolutions per minute, which 
gives a capacity equal to the standard steam fire engine. The 
pumps are located in front of the engine and are thrown in and 
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out of service with a friction 
clutch. The driver’s seat is 
located in front of the pumps 
and the engine is controlled from this seat. The hose reel is on 
the front end of the truck and the hose can be reeled up by the 
power of the engine. Below the frame or floor of the truck, on 
which the above-mentioned machines are located, are two chemical 
tubes of thirty gallons or more capacity. These tubes will come 
into action in many cases when it is impossible to use them on the 
old style of horse-propelled chemical wagons, for the reason that 
they cannot be brought into action on account of the slow speed 
of the apparatus, the fire gaining such headway as to render them 
useless in the majority of cases. 

The Luitwieler fire-fighting apparatus is complete in itself and 
weighs no more than the style of fire engines now in use. What 
commends this machine is its completeness, and the speed at 
which it can get to a fire, and when it gets to a fire, if chemicals 
are wanted they may be used. If water is wanted, the pumps are 
put to work. A great saving is effected by the use of this machine. 
It does away with the hose wagon, its team and men, the chem- 
ical wagon with the team and men, and it does away with the 
horses on the fire engine, thus saving the expense of men, horses 
and their keeping, two wagons and the men with them, and then 
being able to get to a fire with a complete apparatus in one-third 
of the time used by the horse-propelled apparatus. It would 
seem that with such efficient machines there would not be much 
value placed upon the old style of apparatus now in use. 

This machine is made possible only through the use of the Luit- 
wieler system of pumping, which induces an even flow of water, 
such as is the ideal for a fire stream. The Luitwieler pumps are 
perfectly balanced and there is no jar, such as may be found in 
some other reciprocating pumping machinery. The action on the 
water is as constant as the power used arid the machines work in 
harmony. In other pumping actions the water comes to a mo- 
mentary pause at the beginning and ending of each pump stroke, 
producing jar, vibration and pulsation. 

Small cities that have heretofore been denied the use of fire 
apparatus on account of its high fixed charges, can now afford the 
use of the Luitwieler apparatus, as it will require only one paid man, 
the engineer, who understands the engine and pump. The bal- 
ance may be volunteers or young men bunking in the engine 
house. 

The Luitwieler fire-fighting apparatus is the only practical ad- 
vance made in its direction in the last twenty-five years or more, 
and it would seem that it must revolutionize the whole system. 
It is true that steam automobile fire engines are in use, but they 
are not popular. Their great weight makes them cumbersome 
and impracticable, and they are not complete in themselves. In 
a future issue we will illustrate the Luitwieler apparatus just de- 
scribed. 


THE ELECTRIC RAILWAY AND MANUFACTURERS 
SUPPLY COMPANY. 


LTHOUGH the period of incorporation of the Electric Rail_ 
way and Manufacturers Supply Company dates from 
October 1898, for eight or more years prior to that 

time the business which the company named then succeeded to 
was carried on under the firm name of Reger & Atwater, so the 
concern is well entitled to be regarded as one of the oldest elec- 
trical supply houses of San Francisco. A judicious conservatism 
has ever marked its career, until now it stands listed among the 
most substantial enterprises of its nature. It is above all, a house 
of specialties in the line of electric railway appliances, though the 
stock it carries, which is most complete and up-to-date, embraces 
all lines of electrical goods for building and household purposes. 
The entire institution is under the management of Samuel H. 
Taylor, who is also the treasurer and who is distinctive as being 
one of the earliest pioneers of the electrical industries of the state. 

A mere list of the agencies represented by the Electric Railway 
and Manufacturers Supply Company is sufficient to demonstrate 


January, 1904] 


the unique position it holds in 
the trade in being a manufac- 
turers’ agency that supplements 
the prevailing use of the term by a readiness to make immediate 
deliveries from stock carried in San Francisco. It carries, for 
instance, a full line of The Ohio Brass Company's well known 
overhead electric material, as well as the commutators, wire gauze 
brushes and copper products of the Eureka Tempered Copper 
Works. Among the other prominent railway goods handled are 
Positive lock washers, Solar carbon brushes, the Chicago Mica 
Company’s micanoid and mica, vulcanized fiber in sheets, rods 
and tubes, the Massachusetts Chemical Company’s friction and 
rubber taps and insulating paints, including armalac and insulac, 
insulating cloths and varnishes, the Hope Webbing Company’s 
linen tapes, webbings and sleevings especially made for electrical 
purposes, rotary and single-stroke roof, foot and conductors’ bells, 
Clayton and Lambert’s fire pots and torches, the Trumbull Electric 
Manufacturing Company’s switches, connectors and cut-outs, the 
American Electric Novelty and Manufacturing Company’s flash- 
lights, together with other agencies of minor importance. 

In addition, this establishment is probably the largest dealer 
in telephones and telephone apparatus on the Pacific Coast, its 
principal agencies along this line being the Ericcson Telephone 
Manufacturing Company of Stockholm, manufacturers of the cele- 
brated genuine Swedish Ericcson telephone, as well as the De 
Veau Telephone Manufacturing Company of Cleveland, Ohio. 
When to this is added the fact that the house is also the largest 
dealer in insulating materials in the West the importance it takes 
in the electrical field will be well understood. 





AS TO INSULATOR PINS. 


EFERRING to the subject of metal insulator pins, attention 
has been called to the fact that some of the electrical 
companies of this city have lately installed a large quantity 

of metal pins to replace the wooden ones which have been here- 
tofore used. 

In the early part of the present year the Bay Counties Power 
Company made some experiments on their line with metal pits, 
and the results were so satisfactory that they substituted over 
25,000 metal pins for the old-style wooden 
ones. The Standard Electric Company 
has also installed a large quantity of 
metal pins, and their engineers are very 
enthusiastic over the good results ob- 
tained. 

The pins used by the Bay Counties 
Power Company are similar to the pin 
marked No. 1 in the illustration. They 
are placed in the holes in the cross-arms, 
and are secured to a bolt which passes 
through a hole in the lower end of the 
pin. 

The Standard Electric Company is 
using the pin shown in illustration No. 2, 
which is similar to No. 1, except in size, 
and in having the base swaged to a 
smaller diameter than the body of the 
pin. This permits of a shoulder which 
sets firmly upon the cross-arm, and is 
considered a desirable feature by some 
engineers. 

In securing the insulator to the pins, 
either lead or cement is used. In some 
cases the tops are put on by the con- 
struction crew while out on the line, and 
in other cases they are put on at the ware- 
house before they are shipped. It is 














FIGURE | almost superfluous to say that these pins FIGURE 2 
are the strongest part of a pole line con- 
struction. They are not weakened or damaged by sudden jars, 


nor any strain which would have a serious effect on the cross- 
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arms. While these pins have 
not been in use long enough 
to prove the assertion, there is 
no reason to believe that they may not last longer than the poles 
or cross-arms, and thus be used again on anew arm. While the 
first cost of this type is more than that of wooden ones, their 
durability and strength are such that they are really by far the 
cheaper of the two. 

The Benicia Agricultural Works have made a specialty of this 
class of work, and can furnish pins as illustrated, either plain, 
dipped or galvanized, or will make to order any special construc- 
tion which may be desired. They are not only doing a large 
business in pins, but are also making many accessories of electrical 
line work, such as pole steps, cross-arm braces, lag screws, 
anchor rods, machine and carriage bolts. Any specifications 
submitted for special forgings of pins, or their other lines, will 
receive prompt attention. 


THE MARTIN METALLIC FLEXIBLE JOINTS. 


N the accompanying illustrations are shown the Martin Metal- 
l lic Flexible Joints, which are designed to give a tight flexible 
connection in places where movement and vibration are oc- 
curring between connected parts, and eliminating as well the 
difficulties daily encountered with rubber hose. The action of 
steam has a tendency to vulcanize and char rubber tube, thereby 





FIGURE |. PRESSURE JOINT FOR 
STEAM AND AIR 


FIGURE 2. LIQUID JOINT FOR 
OIL AND WATER 


destroying its elastic qualities and life, while the action of oil 
causes rubber tube to soften and to peel the several plies of which 
it is composed to a common center and become either partially or 
totally dissolved and rendered unfit for service. 
Martin Metallic Flexible Joints, and often a single joint connected 
with suitable lengths of iron pipe effectually overcome these diffi- 
culties. 

Figure 1 illustrates the ‘‘ Pressure Joint’’, and it will be noted 
that the tight joint does not depend upon a ground seat or abra- 
sive wearing parts; instead, the ball rides in a seat of hard 
moulded, non-metallic gaskets which are interchangeable and 
self-lubricating, and these gaskets, being composed of vulcanized 
asbestos fiber formed under heavy hydraulic pressure, are capable 
of withstanding the most strenuous requirements. The wear is 
taken by the front gasket, the ball being forced against this 
gasket when pressure is applied. When the front gasket becomes 
unfit for service by wear or otherwise, it can be interchanged and 
reversed, the back gasket being brought to the front, thus making 
the life of the joint as good as when new. The joints are made of 
the hardest bronze metal, and their independence of a ground 
seat removes the trouble and expense of regrinding, thus elimina- 
ting the difficulty of the old type ball-and-socket joint, wherein 
the metals of the ball-and-socket constantly abrased each other so 
as to cause a leak and result in steam cutting and corrosion. 
There being practically no wear on the Martin Joints they should 
last many years. 

Figure 2 is the ‘‘ Liquid Joint’’, which is intended for oil, water, 
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and other liquids wherein the 
force of the passing substance is 
not sufficient to seat the ball on 
the front gasket, as is the case with the ‘Pressure Joint”. The 
two gaskets in the liquid joint are kept in contact with a ball 
at all times by a spring that is thoroughly protected from contact 
with the substance passing through the joint. This permits this 
type of joint to be used for many classes of liquids. These joints 
are adaptable for a large number of uses, and permit a wide range 
of movement. They are applicable to all services and pressures of 
steam, air, oil or water for hydraulic work, to supplant rubber 
hose in mining work, as an expansion work in steam lines, as a 
vibrating joint for gas engine work or steam hammers and for 
vibrating joint on steam shovels, as well as for the exacting service 
of supplanting rubber hose between locomotive and tender in rail- 
way service. 

The joints are made in all sizes and correspondence is solicited 
on special types. The device is being presented on the Pacific 
Coast by The Holland Company, 12 Fremont Street, San Francisco, 
Cal., whose eastern offices are in Chicago and New York. 


THE VAN EMON ENGINEERING COMPANY. 


AN EMON is a name that has for years been familiar in the 
engineering channels of San Francisco, by reason of his 
long connection with the Electrical Engineering Company, 

and of late it has come prominently to the front through the 
organization of the Van Emon Engineering Company. This con- 
cern has acquired the entire building located at Nos. 52-54 Natoma 
Street, between First and Second, San Francisco. The sterling 
quality of the work that has always been turned out under Mr. 
Van Emon’s supervision bespeaks excellence in the products of the 
Van Emon Engineering Company, and an additional reason why 
its output will be second to none in the West lies in the fact that 
the shop is equipped throughout with entirely new machinery of 
modern types, all of which is handled by skilled artisans. The 
special products of the concern consist in building the Van Emon 
electric elevator for passenger and freight service, in general ma- 
chine shop work and in the building and repair of electrical machin- 
ery of all kinds. An installation that is typical of the class of 
work produced by this company is found in the elevator equip- 
ment ot the Pacific Electric Railway Company’s building in Los 
Angeles. The elevators used therein are all to be of Van Emon 
manufacture, and will consist of four thirty-horsepower and three 
twenty-horsepower double-geared equipments for fast high-duty 
passenger service and four twenty-horsepower equipment for gen- 
eral service. 


ON THE PRESERVATION OF WOOD. 


HAT is known as Avenarius Carbolineum has come to 

\ \ be regarded as one of the best wood preservatives in 

use, and its manufacturers claim that its exceptional 
merit in this direction lies in the fact that it is a combination of 
Burnettizing creosoting, the only two wood preservative processes 
recognized by engineers in general as of well-established practical 
value, in which combination the objectionable features of both the 
old processes are eliminated, and the valuable properties of each 
are intensified. As a paint for the wooden parts of bridges and 
buildings, also for the floors or frames of cars, Avenarius Carbo- 
lineum is unrivalled, because it will much more than double the 
life and usefulness of wood treated with it, while the application 
of it is as simple and convenient as whitewashing. 

In a folder recently issued by John R. Smith & Co., of 900 Bat- 
tery Street, San Francisco, who are sole agents for Avenarius 
Carbolineum, a striking illustration is given of the advantage 
which results to railroad companies, for instance, in treating cross- 
ties with preservative chemicals. The circular points out that if 
Avenarius Carbolineum (chlorine-creosote treatment) is used, the 
average cost of material and labor need not exceed 15 cents per 
tie. Estimating the cost of a standard pine tie at 50 cents, its life 
untreated at six years, its life treated with Avenarius Carbolineum 
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at only eighteen years (though 
experience has shown still bet- 
ter results), and interest at 4 
per cent. per annum, the following results appear: 














| | | | 
| First Treat- | Hauling | Total’ | Esti- | oe 
Cost of ment of and | Cost in mated at 4 cor 
Tie. Tie. Placing. | Track. Life. cent. 
oi os | ater ta tented : reer sae 
Untreated... Soc. saeia 16c. 66c. | Gyears. | $13.64 
Treated.....| 50c. 15¢. 16¢c. 81c. 18 years. | 7.74 


This shows a difference in favor of the tie treated with Ave- 
narius Carbolineum to be $5.90. Add the cost of two removals of 
untreated ties in eighteen years, the consequent disturbance of 
roadbed, with cost of restoring it to the desired solidity to the 
saving of nearly 6 cents per tie per annum, and the full benefits 
arising from the use of Avenarius Carbolineum will be appre- 
ciated. And it will do for pole butts at least that which it will do 
for cross-ties. 

It is significant of the necessity of ordering the genuine Ave- 
narius Carbolineum that Walter Katte, chief engineer of the New 
York Central Railroad, has issued a circular letter ‘‘to all inspect- 
ors concerned and contractors tendering proposals to the New 
York Central Railroad Company,” to the effect that they shall 
exercise the closest scrutiny to determine that only the product 
of the Carbolineum Wood Preserving Company be used on all 
structural work of the railroad company. 





THE CENTURY ELECTRIC COMPANY. 


URING the year just closed the general prosperity which 
]) prevailed has been shared in a flattering degree by the 
Century Electric Company, of 18 Second Street, San Fran- 
cisco, which has experienced in it an era of unprecedented pros- 
perity. The single fact that the floor area of its warehouse is now 
more than three times greater than it was twelve months ago, attests 
the truth of this statement. In addition to the transaction of a 
very heavy supply business, its construction department has made 
many important electrical installations, notable among which are 
those of the United States Army at Fort Miley, Fort Baker, Fort 
Rosecrans and the Presidio General Hospital, San Francisco. 
Probably its most noteworthy isolated installation consisted in the 
placing of sixty-six motors for the direct driving of as many 
printing presses in the Bush Street establishment of the H. S. 
Crocker Company. 

Of the most important agencies carried by the Century Elec- 
tric Company there should be named that of the Gould Storage 
Battery Company (which, by the way, has perfected a most inter- 
esting storage battery booster through the use of a counter elec- 
tromotor-force booster set), the American Conduit Company, the 
Russell-Tomlinson Telephone Company and the Wolf Electrical 
Promoting Company. The feature of the establishment that is of 
supreme importance to the purchaser lies in the fact that the com- 
pany carries a heavy stock of all lines of goods, with the result 
that orders for goods are shipped on the day of their receipt. 


THE WELSBACH INDOOR ARC LAMP. 


N the year that the Welsbach Indoor Arc Lamp has been before 
the public, upwards of 42,000 have been sold—a fitting and 
deserved testimonial to its many good qualities. Its manu- 

facturers have tried to discover blemishes in it—tried to add here 
or there to its efficiency, but they can find no weak spot, and at 
the beginning of this season they offer the lamp with the positive 
knowledge that no better indoor lamp is or has been made.’ It 
has one feature that commends it on sight, namely, an arrange- 
ment whereby both shade and globe many be raised and mantles 
renewed without fear of breakage. The globe may also be lowered 
beneath the base of the lamp for cleaning in such a way that 
breakage of either globe or mantle is reduced to a minimum. 

An individual feature of this lamp is the by-pass cock, regulated 
by a system of rings on achain. All the burners are extinguisheg 
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by pulling the left-hand ring, 
all burners are lighted by pull- 
ing the center ring, and if the 
right-hand ring be pulled all burners are extinguished but one, 
which serves as a night light. The pilot light, with lava tip, 
burns a trifle less than one foot of gas each twenty-four hours. 
This noteworthy lamp is but one of the many varieties of incan- 
descent gas arc and other Welsbach lighting appliances which are 
produced by the Welsbach Company, the superb offices and dis- 
play rooms of which are located at 359 Sutter Street, San Francisco. 


RUBEROID, THE ROOFING OF THE WORLD. 


EADERS of the advertising pages of THE JOURNAL have 
R long since become familiar with the term ‘‘ Ruberoid 
Roofing’’. To many builders and station managers, it has 
become as a household word, but for the information of the few 
who have not as yet become possessed of intimate knowledge con- 
cerning its many virtues, it may be stated that Ruberoid is the 
standard prepared roofing of the world, as its record of nearly 
thirteen years’ service in every climate on the globe, on factory 
building, and manufacturing plants, railroad buildings, and brass 
and iron foundries of every description attests. In fact, a list of 
manufacturing industries using this roofing would be interminable 
and the value of plants protected by it in cases where the conditions 
of exposure in machinery and equipment has been exceptionally 
severe reaches millions of dollars, and these facts establish its 
right to the distinction of being not only the pioneer prepared 
roofing of the world, but also the standard roofing preparation. 
Thousands of testimonials from manufacturers and business men 
of the highest standing, throughout this country and Europe, 
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attest the validity of these 
claims, and dnring the year just 
closed, the United States gov- 
ernment alone has placed orders with the manufacturers for 
1,500,000 square feet of Ruberoid Roofing at a cost 16 per cent. in 
excess over the prices at which the roofings of any competing 
company were offered. 

Ruberoid Roofing is handled by Messrs. Bonestell, Richardson 
& Co., 401-403 Sansome Street, San Francisco, who are sole Pacific 
Coast agents, and who will be glad to furnish samples and full 
particulars upon request. 


CONCERNING ELBLIGHT CABLES, 


N entering the main vestibule of the Rialto building, San 
Francisco, the most striking feature that is met, aside from 
the exquisite architectural finish, is the exhibit of the 

Elblight Company, which occupies one of the interior windows 
that are between the corridor and the offices of the Elblight Com- 
pany. This installation exhibits to the fullest possible degree the 
perfect flexibility of the Elblight system for decorative purposes, 
but equally effective in this direction was the use of Eblight cables 
in the street lighting decorations which marked San Francisco’s 
main thoroughfare during the recent encampment of the Grand 
Army of the Republic. Notable among the buildings thus illum- 
inated by the Elblight system was that of the Southern Pacific 
Company, on the corner of Market and Montgomery Streets, 
which for grace and artistic decorative beauty could not possibly 
be surpassed. 

The ready adaptability of the Elblight system to difficult features 
of decoration is admirably shown in the accompanying illustration 
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of one of the private banquet 
rooms of the Waldorf-Astoria 
of New York City. The ease, 
grace and beauty of the results which are achieved by its use, all 
without marring or disfiguring of walls or finish in any way, is 
ideal in its perfection. 

Elblight cables are handled exclusively by the Elblight Company 
of California, the offices of which occupy the Eastern half of the 
ground floor of the Rialto building, San Francisco. 


STANISLAUS MILLING AND POWER COMPANY, / 
OAKDALE, CAL., October I1, 1903. \ 


Stillwell-Bierce & Smith-Vail Co., Dayton, O.., 

GENTLEMEN: In answer to your inquiry as how we are pleased 
with the two twenty-eight-foot wheels installed at our power house 
at Knight’s Ferry, must say that we are more than pleased with 
them. 

We do not think that there is another turbine wheel manufact- 
ured in the United States which compares with your wheel for 
efficiency and sensitive action of gate. We are now generating 
850 mechanical horsepower with a four by seven gate. It is so 
far ahead of the turbine we displaced it with, that there is no 
comparison. Should you have any prospective puchasers for such 
a wheel we will take pleasure in showing this wheel in action. 

Yours very truly, 
STANISLAUS POWER AND MILLING COMPANY, 
Per Charles Y. Tullock, President. 


¢ 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 











[Vol. XIV—No. 1 
























stove customer, beside com- 
plaint in his illuminating de- 
partment. We learn they have 
contributed more liberally to the library fund of the Pacific Coast 
Gas Association than any other subscriber. 


new firm has been formed in this city to take up the erec- 
tion of power plants. The new firm consists of Thomag 
Mirk, recently chief engineer of the Independent Elec- 
tric Light and Power Company, J. M. Hunt and P. M. Hunt. 

A. M. Hunt, who recently resigned the position of general 
manager of the Independent Electric Light and Power Company 
and the Independent Gas and Power Company will be consulting 
engineer for the new firm, which will handle high grade power 
machinery of all kinds. 

The new firm is well equipped, and the reputation of the people 
connected with it is a guarantee as to the quality of the engineer- 
ing work which will be done by them. 

The temporary offices of the firm will be located at No. 12 Front 
Street, San Francisco. 


Owing to the growth of their business, the John R. Cole Com- 
pany were forced to seek larger quarters, and have moved from 
their former offices 33 Second Street, to the three story building 
658-660 Mission Street, between New Montgomery and Third. 
Among their prominent agencies are the New York Insulated Wire 
Company, The Cutter Company, American Circular Loom Com- 


LATEST TYPE OF TURBINE MADE BY THE STILLWELL-BIERCE & SMITH-VAIL COMPANY 


PACIFIC METER COMPANY. 


HE Pacific Meter Company have moved into larger quarters, 
having taken the buildings No. 24 and 26 Jessie Street, 
near First Street. They control the business for this 

coast of all the well-known and larger meter factories in the East, 
which includes the prepayment devices, and as they now have 
larger shops for testing and proving absolutely correct every 
meter before it is shipped to the buyers in this territory, it would 
seem they should be encouraged, as it is a fact that the best 
meters made, even if carefully packed, will sometimes work slow 
or fast after the rough usage consequent to the trip from the East. 
It would seem this is a very great saving to the larger companies, 
who test all of their new meters before putting them out, and 
more so for the smaller companies, who do not test their meters. 
Some of the troubles of a ‘‘gas’” man being that he loses money 
if his meter is slow, and if it is much fast, he is likely to lose a 





pany, The Bossert Electrical Construction Company, Akron Smok- 
ing Pipe Company, and the National Conduit and Cable Company. 


The Holland Company, 12 Fremont Street, San Francisco, Cal., 
who are handling an up-to-date and high-class line of engineers’ 
supplies and specialties, are also presenting to the Pacific Coast 
trade the asbestos high pressure and vulcabeston products of the 
H. W. Johns-Manville Company, whose reputation is known 
throughout the country as manufacturers of strictly high grade 
packings of all varieties. 


R. Bruce Elder, one of the most popular and efficient of the 
electrical salesmen on the coast, is receiving the congratulations 
of his numerous friends over his appointment as manager of the 
Wagner Bullock Company of California. Mr, Elder’s wide experi- 
ence, executive ability and affable manners, combined with the 
superb product of the company he represents forms a combination 
which cannot fail to spell success in large letters. 
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the unique position it holds in 
the trade in being a manufac- 
turers’ agency that supplements 
the prevailing use of the term by a readiness to make immediate 
deliveries from stock carried in San Francisco. It carries, for 
instance, a full line of The Ohio Brass Company’s well known 
overhead electric material, as well as the commutators, wire gauze 
brushes and copper products of the Eureka Tempered Copper 
Works. Among the other prominent railway goods handled are 
Positive lock washers, Solar carbon brushes, the Chicago Mica 
Company’s micanoid and mica, vulcanized fiber in sheets, rods 
and tubes, the Massachusetts Chemical Company’s friction and 
rubber taps and insulating paints, including armalac and insulac, 
insulating cloths and varnishes, the Hope Webbing Company’s 
linen tapes, webbings and sleevings especially made for electrical 
purposes, rotary and single-stroke roof, foot and conductors’ bells, 
Clayton and Lambert’s fire pots and torches, the Trumbull Electric 
Manufacturing Company’s switches, connectors and cut-outs, the 
American Electric Novelty and Manufacturing Company’s flash- 
lights, together with other agencies of minor importance. 

In addition, this establishment is probably the largest dealer 
in telephones and telephone apparatus on the Pacific Coast, its 
principal agencies along this line being the Ericcson Telephone 
Manufacturing Company of Stockholm, manufacturers of the cele- 
brated genuine Swedish Ericcson telephone, as well as the De 
Veau Telephone Manufacturing Company of Cleveland, Ohio. 
When to this is added the fact that the house is also the largest 
dealer in insulating materials in the West the importance it takes 
in the electrical field will be well understood. 


AS TO INSULATOR PINS. 


EFERRING to the subject of metal insulator pins, attention 
has been called to the fact that some of the electrical 
companies of this city have lately installed a large quantity 

of metal pins to replace the wooden ones which have been here- 
tofore used. 

In the early part of the present year the Bay Counties Power 
Company made some experiments on their line with metal pins, 
and the results were so satisfactory that they substituted over 
25,000 metal] pins for the old-style wooden 
ones. The Standard Electri: Company 
has also installed a large quantity of 
metal pins, and their engineers are very 
enthusiastic over the good results ob- 
tained. 

The pins used by the Bay Counties 
Power Company are similar to the pin 
marked No. 1 in the illustration. They 
are placed in the holes in the cross-arms, 
and are secured to a bolt which passes 
through a hole in the lower end of the 
pin. 

The Standard Electric Company is 
using the pin shown in illustration No. 2, 
which is similar to No. 1, except in size, 
and in having the base swaged to a 
smaller diameter than the body of the 
pin. This permits of a shoulder which 
sets firmly upon the cross-arm, and is 
considered a desirable feature by some 





engineers. 

In securing the insulator to the pins, 
either lead or cement is used. In some 
cases the tops are put on by the con- 
struction crew while out on the line, and 
in other cases they are put on at the ware- 
house before they are shipped. It is 
FIGURE | almost superfluous to say that these pins FIGURE 2 
are the strongest part of a pole line con- 








struction. They are not weakened or damaged by sudden jars, 
nor any strain which would have a serious effect on the cross- 
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arms. While these pins have 
not been in use long enough 
to prove the assertion, there is 
no reason to believe that they may not last longer than the poles 
or cross-arms, and thus be used again on anew arm. While the 
first cost of this type is more than that of wooden ones, their 
durability and strength are such that they are really by far the 
cheaper of the two. 

The Benicia Agricultural Works have made a specialty of this 
class of work, and can furnish pins as illustrated, either plain, 
dipped or galvanized, or will make to order any special construc- 
tion which may be desired. They are not only doing a large 
business in pins, but are also making many accessories of electrical 
line work, such as pole steps, cross-arm braces, lag screws, 
anchor rods, machine and carriage bolts. Any specifications 
submitted for special forgings of pins, or their other lines, will 
receive prompt attention. 


THE MARTIN METALLIC FLEXIBLE JOINTS. 


N the accompanying illustrations are shown the Martin Metal- 
lic Flexible Joints, which are designed to give a tight flexible 
connection in places where movement and vibration are oc- 

curring between connected parts, and eliminating as well the 
difficulties daily encountered with rubber hose. The action of 
steam has a tendency to vulcanize and char rubber tube, thereby 





FIGURE |. PRESSURE JOINT FOR FIGURE 2. LIQUID JOINT FOR 
STEAM AND AIR OIL AND WATER 


destroying its elastic qualities and life, while the action of oil 
causes rubber tube to soften and to peel the several plies of which 
it is composed to a common center and become either partially or 
totally dissolved and rendered unfit for service. A series of 
Martin Metallic Flexible Joints, and often a single joint connected 
with suitable lengths of iron pipe effectually overcome these diffi- 
culties. 

Figure 1 illustrates the ‘‘ Pressure Joint’’, and it will be noted 
that the tight joint does not depend upon a ground seat or abra- 
sive wearing parts; instead, the ball rides in a seat of hard 
moulded, non-metallic gaskets which are interchangeable and 
self-lubricating, and these gaskets, being composed of vulcanized 
asbestos fiber formed under heavy hydraulic pressure, are capable 
of withstanding the most strenuous requirements. The wear is 
taken by the front gasket, the ball being forced against this 
gasket when pressure is applied. When the front gasket becomes 
unfit for service by wear or otherwise, it can be interchanged and 
reversed, the back gasket being brought to the front, thus making 
the life of the joint as good as when new. The joints are made of 
the hardest bronze metal, and their independence of a ground 
seat removes the trouble and expense of regrinding, thus elimina- 
ting the difficulty of the old type ball-and-socket joint, wherein 
the metals of the ball-and-socket constantly abrased each other so 
as to cause a leak and result in steam cutting and corrosion. 
There being practically no wear on the Martin Joints they should 
last many years. 

Figure 2 is the ‘‘ Liquid Joint’’, which is intended for oil, water, 































































on 
yun $ nt an, 
ca al ear aa 
















































74 THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


and other liquids wherein the 
force of the passing substance is 
not sufficient to seat the ball on 
the front gasket, as is the case with the ‘Pressure Joint”. The 
two gaskets in the liquid joint are kept in contact with a ball 
at all times by a spring that is thoroughly protected from contact 
with the substance passing through the joint. This permits this 
type of joint to be used for many classes of liquids. These joints 
are adaptable for a large number of uses, and permit a wide range 
of movement. They are applicable to all services and pressures of 
steam, air, oil or water for hydraulic work, to supplant rubber 
hose in mining work, as an expansion work in steam lines, as a 
vibrating joint for gas engine work or steam hammers and for 
vibrating joint on steam shovels, as well as for the exacting service 
of supplanting rubber hose between locomotive and tender in rail- 
way service. 

The joints are made in all sizes and correspondence is solicited 
on special types. The device is being presented on the Pacific 
Coast by The Holland Company, 12 Fremont Street, San Francisco, 
Cal., whose eastern offices are in Chicago and New York. 


THE VAN EMON ENGINEERING COMPANY. 


JAN EMON is a name that has for years been familiar in the 
engineering channels of San Francisco, by reason of his 
long connection with the Electrical Engineering Company, 

and of late it has come prominently to the front through the 
organization of the Van Emon Engineering Company. This con- 
cern has acquired the entire building located at Nos. 52-54 Natoma 
Street, between First and Second, San Francisco. The sterling 
quality of the work that has always been turned out under Mr. 
Van Emon’s supervision bespeaks excellence in the products of the 
Van Emon Engineering Company, and an additional reason why 
its output will be second to none in the West lies in the fact that 
the shop is equipped throughout with entirely new machinery of 
modern types, all of which is handled by skilled artisans. The 
special products of the concern consist in building the Van Emon 
electric elevator for passenger and freight service, in general ma- 
chine shop work and in the building and repair of electrical machin- 
ery of all kinds. An installation that is typical of the class of 
work produced by this company is found in the elevator equip- 
ment ot the Pacific Electric Railway Company’s building in Los 
Angeles. The elevators used therein are all to be of Van Emon 
manufacture, and will consist of four thirty-horsepower and three 
twenty-horsepower double-geared equipments for fast high-duty 
passenger service and four twenty-horsepower equipment for gen- 
eral service. 


ON THE PRESERVATION OF WOOD. 


HAT is known as Avenarius Carbolineum has come to 
be regarded as one of the best wood preservatives in 
use, and its manufacturers claim that its exceptional 

merit in this direction lies in the fact that it is a combination of 
Burnettizing creosoting, the only two wood preservative processes 
recognized by engineers in general as of well-established practical 
value, in which combination the objectionable features of both the 
old processes are eliminated, and the valuable properties of each 
are intensified. As a paint for the wooden parts of bridges and 
buildings, also for the floors or frames of cars, Avenarius Carbo- 
lineum is unrivalled, because it will much more than double the 
life and usefulness of wood treated with it, while the application 
of it is as simple and convenient as whitewashing. 

Ina folder recently issued by John R. Smith & Co., of goo Bat- 
tery Street, San Francisco, who are sole agents for Avenarius 
Carbolineum, a striking illustration is given of the advantage 
which results to railroad companies, for instance, in treating cross- 
ties with preservative chemicals. The circular points out that if 
Avenarius Carbolineum (chlorine-creosote treatment) is used, the 
average cost of material and labor need not exceed 15 cents per 
tie. Estimating the cost of a standard pine tie at 50 cents, its life 
untreated at six years, its life treated with Avenarius Carbolineum 
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at only eighteen years (though 
experience has shown still bet- 
ter results), and interest at 4 
per cent. per annum, the following results appear: 
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This shows a difference in favor of the tie treated with Ave- 
narius Carbolineum to be $5.90. Add the cost of two removals of 
untreated ties in eighteen years, the consequent disturbance of 
roadbed, with cost of restoring it to the desired solidity to the 
saving of nearly 6 cents per tie per annum, and the full benefits 
arising from the use of Avenarius Carbolineum will be appre- 
ciated. And it will do for pole butts at least that which it will do 
for cross-ties. 

It is significant of the necessity of ordering the genuine Ave- 
narius Carbolineum that Walter Katte, chief engineer of the New 
York Central Railroad, has issued a circular letter ‘‘to all inspect- 
ors concerned and contractors tendering proposals to the New 
York Central Railroad Company,’’ to the effect that they shall 
exercise the closest scrutiny to determine that only the product 
of the Carbolineum Wood Preserving Company be used on all 
structural work of the railroad company. 


THE CENTURY ELECTRIC COMPANY. 


URING the year just closed the general prosperity which 
]) prevailed has been shared in a flattering degree by the 
Century Electric Company, of 18 Second Street, San Fran- 
cisco, which has experienced in it an era of unprecedented pros- 
perity. The single fact that the floor area of its warehouse is now 
more than three times greater than it was twelve months ago, attests 
the truth of this statement. In addition to the transaction of a 
very heavy supply business, its construction department has made 
many important electrical installations, notable among which are 
those of the United States Army at Fort Miley, Fort Baker, Fort 
Rosecrans and the Presidio General Hospital, San Francisco. 
Probably its most noteworthy isolated installation consisted in the 
placing of sixty-six motors for the direct driving of as many 
printing presses in the Bush Street establishment of the H. S. 
Crocker Company. 

Of the most important agencies carried by the Century Elec- 
tric Company there should be named that of the Gould Storage 
Battery Company (which, by the way, has perfected a most inter- 
esting storage battery booster through the use of a counter elec- 
tromotor-force booster set), the American Conduit Company, the 
Russell-Tomlinson Telephone Company and the Wolf Electrical 
Promoting Company. The feature of the establishment that is of 
supreme importance to the purchaser lies in the fact that the com- 
pany carries a heavy stock of all lines of goods, with the result 
that orders for goods are shipped on the day of their receipt. 


THE WELSBACH INDOOR ARC LAMP. 


N the year that the Welsbach Indoor Arc Lamp has been before 
] the public, upwards of 42,000 have been sold—a fitting and 
deserved testimonial to its many good qualities. Its manu- 
facturers have tried to discover blemishes in it—tried to add here 
or there to its efficiency, but they can find no weak spot, and at 
the beginning of this season they offer the lamp with the positive 
knowledge that no better indoor lamp is or has been made. It 
has one feature that commends it on sight, namely, an arrange- 
ment whereby both shade and globe many be raised and mantles 
renewed without fear of breakage. The globe may also be lowered 
beneath the base of the lamp for cleaning in such a way that 
breakage of either globe or mantle is reduced to a minimum. 
An individual feature of this lamp is the by-pass cock, regulated 


by a system of rings on achain. All the burners are extinguisheg 
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by pulling the left-hand ring, 
all burners are lighted by pull- 
ing the center ring, and if the 
right-hand ring be pulled all burners are extinguished but one, 
which serves as a night light. The pilot light, with lava tip, 
burns a trifle less than one foot of gas each twenty-four hours. 
This noteworthy lamp is but one of the many varieties of incan- 
descent gas arc and other Welsbach lighting appliances which are 
produced by the Welsbach Company, the superb offices and dis- 
play rooms of which are located at 359 Sutter Street, San Francisco. 


RUBEROID, THE ROOFING OF THE WORLD. 


EADERS of the advertising pages of THE JOURNAL, have 
R long since become familiar with the term ‘‘ Ruberoid 
Roofing’’. To many builders and station managers, it has 
become as a household word, but for the information of the few 
who have not as yet become possessed of intimate knowledge con- 
cerning its many virtues, it may be stated that Ruberoid is the 
standard prepared roofing of the world, as its record of nearly 
thirteen years’ service in every climate on the globe, on factory 
building, and manufacturing plants, railroad buildings, and brass 
and iron foundries of every description attests. In fact, a list of 
manufacturing industries using this roofing would be interminable 
and the value of plants protected by it in cases where the conditions 
of exposure in machinery and equipment has been exceptionally 
severe reaches millions of dollars, and these facts establish its 
right to the distinction of being not only the pioneer prepared 
roofing of the world, but also the standard roofing preparation. 
Thousands of testimonials from manufacturers and business men 
of the highest standing, throughout this country and Europe, 








ELBLIGHT BANQUET ROOM DECORATION 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. "5 


attest the validity of these 
claims, and dnring the year just 
closed, the United States gov- 
ernment alone has placed orders with the manufacturers for 
1,500,000 square feet of Ruberoid Roofing at a cost 16 per cent. in 
excess over the prices at which the roofings of any competing 
company were offered. 

Ruberoid Roofing is handled by Messrs. Bonestell, Richardson 
& Co., 401-403 Sansome Street, San Francisco, who are sole Pacific 
Coast agents, and who will be glad to furnish samples and full 
particulars upon request. 


CONCERNING ELBLIGHT CABLES. 


N entering the main vestibule of the Rialto building, San 
Francisco, the most striking feature that is met, aside from 
the exquisite architectural finish, is the exhibit of the 

Elblight Company, which occupies one of the interior windows 
that are between the corridor and the offices of the Elblight Com- 
pany. This installation exhibits to the fullest possible degree the 
perfect flexibility of the Elblight system for decorative purposes, 
but equally effective in this direction was the use of Eblight cables 
in the street lighting decorations which marked San Francisco’s 
main thoroughfare during the recent encampment of the Grand 
Army of the Republic. Notable among the buildings thus illum- 
inated by the Elblight system was that of the Southern Pacific 
Company, on the corner of Market and Montgomery Streets, 
which for grace and artistic decorative beauty could not possibly 
be surpassed. 

The ready adaptability of the Elblight system to difficult features 
of decoration is admirably shown in the accompanying illustration 
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of one of the private banquet 
rooms of the Waldorf-Astoria 
of New York City. The ease, 
grace and beauty of the results which are achieved by its use, all 
without marring or disfiguring of walls or finish in any way, is 
ideal in its perfection. 

Elblight cables are handled exclusively by the Elblight Company 
of California, the offices of which occupy the Eastern half of the 
ground floor of the Rialto building, San Francisco. 


A HEARTY INDORSEMENT., 
STANISLAUS MILLING AND POWER COMPANY, } 
OAKDALE, CAL., October II, 1903. 
Stillwell-Bierce & Smith-Vail Co., Dayton, O., 

GENTLEMEN: In answer to your inquiry as how we are pleased 
with the two twenty-eight-foot wheels installed at our power house 
at Knight’s Ferry, must say that we are more than pleased with 
them. 

We do not think that there is another turbine wheel manufact- 
ured in the United States which compares with your wheel for 
efficiency and sensitive action of gate. We are now generating 
850 mechanical horsepower with a four by seven gate. It is so 
far ahead of the turbine we displaced it with, that there is no 
comparison. Should you have any prospective puchasers for such 
a wheel we will take pleasure in showing this wheel in action. 

Yours very truly, 
STANISLAUS POWER AND MILLING COMPANY, 
Per Charles Y. Tullock, President. 
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stove customer, beside com- 

plaint in his illuminating de- 

partment. We learn they have 
contributed more liberally to the library fund of the Pacific Coast 
Gas Association than any other subscriber. 


MESSRS. HUNT, MIRK & CO. 


new firm has been formed in this city to take up the erec- 
x tion of power plants. The new firm consists of Thoma, 
Mirk, recently chief engineer of the Independent Elec- 

tric Light and Power Company, J. M. Hunt and P. M. Hunt. 

A. M. Hunt, who recently resigned the position of general 
manager of the Independent Electric Light and Power Company 
and the Independent Gas and Power Company will be consulting 
engineer for the new firm, which will handle high grade power 
machinery of all kinds. 

The new firm is well equipped, and the reputation of the people 
connected with it is a guarantee as to the quality of the engineer- 
ing work which will be done by them. 

The temporary offices of the firm will be located at No. 12 Front 
Street, San’ Francisco. 


Owing to the growth of their business, the John R. Cole Com- 
pany were forced to seek larger quarters, and have moved from 
their former offices 33 Second Street, to the three story building 
658-660 Mission Street, between New Montgomery and Third. 
Among their prominent agencies are the New York Insulated Wire 
Company, The Cutter Company, American Circular Loom Com- 


LATEST TYPE OF TURBINE MADE BY THE STILLWELL-BIERCE & SMITH-VAIL COMPANY 


PACIFIC METER COMPANY. 


HE Pacific Meter Company have moved into larger quarters, 
having taken the buildings No. 24 and 26 Jessie Street, 
near First Street. They control the business for this 

coast of all the well-known and larger meter factories in the East, 
which includes the prepayment devices, and as they now have 
larger shops for testing and proving absolutely correct every 
meter before it is shipped to the buyers in this territory, it would 
seem they should be encouraged, as it is a fact that the best 
meters made, even if carefully packed, will sometimes work slow 
or fast after the rough usage consequent to the trip from the East. 
It would seem this is a very great saving to the larger companies, 
who test all of their new meters before putting them out, and 
more so for the smaller companies, who do not test their meters. 
Some of the troubles of a ‘‘gas’’ man being that he loses money 
if his meter is slow, and if it is much fast, he is likely to lose a 


pany, The Bossert Electrical Construction Company, Akron Smok- 
ing Pipe Company, and the National Conduit and Cable Company. 


The Holland Company, 12 Fremont Street, San Francisco, Cal., 
who are handling an up-to-date and high-class line of engineers’ 
supplies and specialties, are also presenting to the Pacific Coast 
trade the asbestos high pressure and vulcabeston products of the 
H. W. Johns-Manville Company, whose reputation is known 
throughout the country as manufacturers of strictly high grade 
packings of all varieties. 


R. Bruce Elder, one of the most popular and efficient of the 
electrical salesmen on the coast, is receiving the congratulations 
of his numerous friends over his appointment as manager of the 
Wagner Bullock Company of California, Mr. Elder’s wide experi- 
ence, executive ability and affable manners, combined with the 
superb product of the company he represents forms a combination 
which cannot fail to spell success in large letters. 





